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e.50M%©SBB©3-ST*#&-f S c i: a i: "T 5 19*^58 S fc tt59t S IK ©ffl»S1*lo 40 
[W#£ 6 l ] 

«EIP'> 'J 3->»*»5ltt*l' HylEfflfi5ctl©^S*lc>Pt L T, 0.lfi*%*^&60 

SM%©|gH, »S L < tt0.5MS**^30Mfi%©KHx ffi$fe W K « 5> 20fiM%© 

isi©tiT'#fit § c % w a i: -r 3 if * ^ 58*^ e> 60© -r ft *^ - « t ta «g © m ^ » 

[W«« 6 2 ] 

ff«tt*y;I/%^tycfc«r«fafcfSI9*«iA^e.6i©v>-fft^-«k:i2«©iaiK1*o 
6 3] 

^;i/i/^o^\ + -y-yn + -y-yx ^/^fi^ + v'^Fy ->n + D-y, <\? 2 



w ft £ -r a if * s i £ 62© ^ 1* n *r» - js iz ta © © m $ ft <> 

[M$« 6 4 ] 

$ t < (iisfi%^p>7oss%oiEH. ft$twictt5S«%^e>5oaa%©«Ho-&S"e#ffi'f 

6 5 ] 

^-^h«Bifl6»sfe«ttf**A. &£tf£c:ft£>©ig-&ftfr£>ji&£ft5, 

-£KE«©ffiJ«tto 
[f««6 6 ] 

1 %© 7 y * X £ ^ tr C t * & Wl t f % If 9 1 £ 65© l> "f ft — 9 IB ic © 81 ft „ 
[Iff 6 7 ] 

feJli*Sty c £ t 3lf 566©^1*ft^-^tE«©ffiJSfto 

[ft $91 6 8 ] 

be <k su * « ta as <t ipj x b&w-±«>*k nmm&m. &mitM. 

* ^ t? c £ it fli -r s it * « i ft z 67© ^ -r ft a* - « t mm © m $ft . 

[Mt$* 6 9 ] 

!KiS$u toWLto, ii, y^Jfelii^^i/g y> «ffc, 7Kcfrfi(o/w), rS * zk (w/o) 3: 
fc(i^lxv;l/->* 3 y (W/O/WS it It * U *-;I//0/W$ fcttO/W/0)©Jgm, »5^8, * U 
-A, ^-XK A-*, #£^*>1t£;fc«#>r#^14IES©^S'*>l'#fSfl^ 2*1 £ 
fc It & m n - i/ a ^ > X^U-$fttt^f y^OBifftSCt^^ittSIISSl 

e 68© ^ -f ft ^ - ^ t is m © it it d d d & ^ ft o 

[M$* 7 0 ] 

^ * © 88 t* * s c t * «f a t -r s w * « i ^ s 69© ^ t* ft *^ - « k ie k © ft ffl a «a is 

ft o 

CW*^ 7 1 ] 

y^^yS©^Y^7^7'Sfc»^7fflfflfi!cftT^S<li:^#@i:-r5if*SlA^70 

© ^ t* ft a* - « k ib ffi © <t is p d p m i& ft o 
MEfijawtfy y try 7msh?&& c t-f s if* «ifr57i© i^-f ft 

^-«tc|Sfc©ffifiJcfto 
[W#E 7 3 ] 

a) '>& < fct>io©EH£3£fc3£8§i?&t?-£\ KusgptttctofflueftatdiB^s; 

*5 «t XS 

b) fi(iiBE®F«9^Aft5>ftfcfflfi)cft-efcoT> if £ 72©^-fft^-«{CfBm©BU 

teMft 

7 4 ] 

s c £ *«p a fc-r §ii*«73iciBm©ftffiD a D7-fe y = 

[W«« 7 5 ] 

tt^^WtC^ft&ftT^SC^^#^t1-§if*^73tfBic©ft«Sp c p7-by7*Uo 
[If 7 6 ] 

W t ? -5 if * m 73^ 5. 75© (/^ t ft ^ - 5 tC IB K © ft p°p 7 -fe > 7* U „ 



[ If * « 7 7 ] 

%w a £ tsi 73^ 6 75© ^1* n ^ - nuc sb ® © ft i£ p n p 7 -t y 7 u o 

[ W * * 7 8 ] 

«&iBia^ft*^iBEiiirtT^«wt^«ET*#ffi-r*<ii:*«Fai:-rsii*«73^677 

© ^ f ft - « ic IB « © f t SE d°p 7 -b > 7" D o 
C ft * « 7 9 ] 

n ^ - 9 is k © it n p d d r -t y 7 u o 

[ If « 51 8 0 ] 

If * 9 l 5. 7 2 © ^ -f n - S fc J: 5 M IB it fit p d d ti J£ % 5> * § < t IS p"p IB fig « * ^ 7 f- 

ymzmmtzz. t*^ts. ^ ? ^ y u<d * ^ 1 7 ? 7 % tc it >r 7 <d tc #> cd <t%±i5 m 0 

[ Hf # E 8 1 ] 

W & *t 1t !K «PM*«oTt«3i^a6**t«IJi*, «r K , ft J» £ « 

s © ± m ft § £ 46 © , if * m ifr v> 72© ^ ? n - m \c ie m © mm © $ ffl „ 

[ If * 31 8 2 ] 

-ftUff^fiJcM^T* d >y 7 xf- U U v-, fcitf 

-WE*»»tt«#JBJ»«Oife**li:»LT, < t t»30M%©£»T?#«E-r 3 IE 8 

©Mo 

[fg0£©i¥«i^] 

[ 0 0 0 1 ] 

% 1 18 -r s o ■t'jitsts^ c © £ # & « * ft « $ tc it m t # it s fc * © t> © & s 0 

[ 0 0 0 2 ] 

US JS T* & tK 8f $ L < l£ .?* ^77 y*ifi?ftt*SOi§o 
[ 0 0 0 3 ] 

bu IB © * W 7 7 v fm $ 1% it , U >y * ^ 7 7 -y 7°li p n p ( 'J y 7° X f -f >y * ) , 7 7 > r 
7 f' ~> -V F >7 , *4 ZT Vffr—V a.* ayi/-7--afi. 7^7^t-> # 

[ 0 0 0 4 ] 

^r7MW, #$fc«:S©**:"5r7»fiu WfC, 7 y^+fy (antisun)iiD a p t fete 
ftJi&iSMp n p(0IJ*-«\ -b/l/7 * > ^(self-tanning)^p D p)T-fe 0 f# 3 0 C © IB WL WD It 
, 'N 7 ^ 7 8! fiK &IC\7 J frZU-O. 3 S! p D p £ 0 # 5 o 

[MM] 

[ 0 0 0 5 ] 

y -y 7° f 7 * *> <fc 7 7 y t - is a y mmm it . m%rcit&m. mzmx.. n t ^ 

tiftJitrgMSrltfro 
[ 0 0 0 6 ] 

cti6©iii«> * n 6 # ft ji ft it 6 n ^ 1 1 > ifits, mt&^tm 



!ttL»*«f£0XHf», WK, n>y?\ 2^3, £gt3: fcttjklf '>ft<fc& 

-S^tffitf tSi^tS:^ Bdark) * S* "T i: ^ 3 jft & * „ C (O fc tb \L , # 6 ti 
fc£J8(filin)088!tttf»#&S»S£fc:6:tK 7 t > x- 2/ a y S fc tt U v 7 X f -f -y * 
fijato*j£JW»fc{*W'it , f&Btf£i;*o ctiSCgBttft^HP*', 
XX©«fc, Iti^i. & S&Mti c ©ill©* -f * 7 >y -fltmm? S C fc fegttfS <fc 5 
fc ft § c fc & a o 

[ 0 0 0 7 ] 

c©j;dfc, znz<D&i&VB tmMLn&znwifiv **a*ittt7 77 

>J >y *)±fc, '>ft < fe-gP^jbMtS't 3 «fc a left 6 ft ^ it SI (deposit) fc ft § fc ^ -3 

fj^^fea, mt&mvtctixD r»^fTi4©j * << 5 7 ? & nn^, 

[ 0 0 0 8 ] 

g -3 < t> © ? & 3 #\ c n e. ^ a m % it , »»tt->uri-y*>r;i/«<ii«Lfcas is ^ t 

, C ? l/T^n^ ^«aiJlH:«HIB3^«ot^«a5*#* ««fc a fcftSo «6K, S3 
»£©5/U3->»ll4, S&!i#14©& £ * -T * 7 >y r*t«Ji fc ft S O-e, *©*^*7y 

[ 0 0 0 9 ] 

v j v7?isy*tox.% c £tfr°% %t>K *©«^fcu # » « tt SMfc * * S * 'f ;i/fctt£ 

ffl^SC fct J: *©*>T * 7 <y y<DW^ff tt#at)* fc ^ -5 C fc H.tH£ ftT^So 
[|f#fF^jK 1 ] rpolymer HandbookJ „ H3Ji£(l989^ John Wiley) 
[ttHfJItl] *B#ff!g4, 887,622^ 
[^fF^SK 2 ] FR 2 796 529 
[ ff If £ flR 3 ] FR 2 722 380 
[#ffFX«4] *H#fFil5,492,426^ 
C«f ff A« 5 ] FR 2 761 959 
l¥f$f3CM 6 ] ttillWO 01/03538 
[# ffF£ M 7 ] FR 2 806 273 
[fffF^ifi 8 ] FR 2 775 566 
[WffFXiK 9 ] FR 2 727 609 

[#fF#$K i o ] mmm 03/018423 

imttJCffi 1 1 ] FR 2 791 042 
[4# VfJCffi 1 2 ] FR 2 792 618 
[ « «! © m nk ] 

b J; ? fcf &§gjl] 

[00 1 0 ] 

[001 1 ] 

tB 1/ fc o 
[00 1 2 ] 

flg^ffi^^^{tffifflfcLrif^$n§^^^#:^Sfc ; S:^ty^iKn a pfflfi)ctlT'$)t), 
-HulB7*n >y £ # U v - ft £ $ ft © ffitf x ^ U f & # U v-Tfe 0 , 
-WE»»*tt«#»H6ffitt, *»«tt-> U n » faa^S&ttffittflllftffl 

©^llCMLt / >&< fc 30fi » %S tf 



[0013] 

^ m £ f± , Su 15 7 n >y ^ # U v - X ?- ^ > £ ^ ^ T» ^ ft ^ 0 
[00 1 4 ] 

£ £ K W *J fc & , M 12 7 n \y i77hv-«ffti\ 
[00 1 5 ] 

i^H<B, ButET" o <y * # 'J v-fi x tf^XHS^S® (Tg)tf gft '>ft<£t> 
100^17 D y >7 t '>ft < t t>l-D(Dm27ti y $ tttM*-. WitZOmitS &&m27 U y ? 
it, Il7a y 2 ©'>ft < i: fc il©iity v- £ N £ 27 a >y ^ © '> ft < £ 19 © « $ 

[00 1 6 ] 

L < it, t»E#U v-©£#ifcjgifi2<fc D*#^ 0 
[00 1 7 ] 

[00 1 8 ] 

#58Wfc<fc Sffidt'UJfc.fc tK W»fftt4l<* 0 , ISl^fc* 3S§ -3 £ o , &SWi«i*tt© 
fc«S5i;#ft^«£«B, ^ * 7 y y*8«ii*, >I, #fc&J»3: fc«B©± 

[0019] 

# is bj? © ± n « £ £ N y7f>i, wicftjaricfcttSte* ±T?as*nfeflj«ft*#tf 

[ 0 0 2 0 ] 
[ 0 0 2 1 ] 

# fg B£ © 3E S « $ fc , » £ ff tt # Bffi5tf&oTfctt>ii-??fcSiiS[etf> >r ? ^ y 

-WE#*«tt*f*Kllfiffl©£Mfc»LT\ '>ft < fe 30M%©#»T-*?£T «#Jf 
58 14 'J 3 - > * W A/ 

[ 0 0 2 2 ] 

ft£*r*i&i$8Ji: fc«4*^;l/© <fc 5 tC % ^rg(25T)), *MflE (10 5 Pa)"? jgft T* & 0 . «6K 
, IftC^^S fcttSlca^tttf * § (compatible), '> ft < t> IS © *f « ft 

[ 0 0 2 3 ] 
[ 0 0 2 4 ] 
[ 0 0 2 5 ] 

r 7 a y * ifs U v - j t \,^? m m it , '> ft < 1 1, 20 © a ft S 7 a y 1 , # $ L < tt 4> 

[ 0 0 2 6 ] 



[ 0 0 2 7 ] 
[ 0 0 2 8 ] 

# fU fc « , * % E tc ck § ft it . iff $ t < ft S W£ # ffi ^ 14 T* & 0 , 145^7^6 
$ a Jg (Tg) £ fc o , '> * < i:tlScD^iyn^^7i: / >^< fcfc ill ©S! 27 
8yn^#ij7-*$», M§e©S&l*5 <fc tig!27 o >y >7 it, il7n«^0'J>4<ifcl 
IdiEtyY-t, tg27n-y*©'>&<£&iffl©#f/£^/v-<b£^ty^K7n>y^ 10 

[ 0 0 2 9 ] 

WW* <t ^ O IB «e fc *3 1/^ T . rgg ij :fc<fctf r^2j 7o77ti^fflit^ jOM* 

JBSI IT *5 < o 
[ 0 0 3 0 ] 

i: t> l"3©7n -y ^7 J fc^^ffllStts l-Z>£rcitm$l<D7tl y t %m<%t %><, 
[ 0 0 3 1 ] 

rs # fflStt T? * 5 7 a v Z J l> o m mtt . Il/n-^tflStSl^-t 
»27ny*fcffl3f Stf'J v-fcfr&£rtf*:/U:/FH:, ^S(25°C), m J± U0 5 Pa) 20 

7 b > K (2S © # U v - jg #J ) © £ S a K *f L T 5fi m %&L ± T It > &LT (D £ £ Z m M 

DMfBtf U ^n^f n©MJ£*M0/90fr 6> 90/10© KH"efe § «fc 3 T*7 l> 

y K «f k: # £ L , 

[ 0 0 3 2 ] 

&®mfommtfm®m&<Dn&w*'3fr. 28 w±©*r«»tttffs*-eiii;i!i 

tsi^, U 7 b y Fttfti?. ©£®$tt©'>& < i: & lgfcgfn L ft^ 0 30 

[ 0 0 3 3 ] 
[ 0 0 3 4 ] 

^fijfctt, #^©ffl$ft©ffiiB©±Sai57}*£&5£«»E{*fcl:» 7D7^'Jv-«) 
«£©£*©£*«», 7a v v-©fi£©fc*©ffl£*r«»8l©±;8: 

»»*i5«>*^r«»»l7f*So 
[ 0 0 3 5 ] 

ffffl7n«y^tt, # U >y * ©'>& < t laoflliSty V- £ , I27*D 

'y^©'>&<£&i8©48$^/v-<t£^&7n>y£-?&fK cn^^nynfflt 40 
■$ % z £z»imict % o 

[ 0 0 3 6 ] 

* I* * o 

[ 0 0 3 7 ] 

, WBjS'J7-I4, ^S(25°C)T?. P HffS5& LT«, 7k, &5Wi, 7k % 2fr5>5ffl©j^ 

JRfK^fcStrfcttS: fc tt # « ffi » HB5 7 ;l/ a - ;!/ * x*y-;K ^V7"n;V- 



[ 0 0 3 8 ] 

K * t # ft f § o 
[ 0 0 3 9 ] 

»H<li, *»Wfc«fc*fi«*Kffiffl*n**yv-tt, x 7 X h "7 - T* tt ft ^ o 
[ 0 0 4 0 ] 

los? t w l T3o%f£ 5 , wuR^a: < ft fc * , % <d mm <d t m 

[ 0 0 4 1 ] 10 

<fc D i¥ M t tt > r*i7Xhv-»*ij7-j i: v> -5 ffl B » , 30%# tf«ftft«OR n 
Wft [Hl«R i <50%, *5<fct>\ jiE(5l«R2 h <70%©iH 'J V-^it, &?g;L<«, R,<30%T?, R 
2h <50%T?&5 o 
[ 0 0 4 2 ] 

46 6 n§ : 

#'JV-Sl[^f70> (SSfitt) Slt-^ KfciK &fc, 23±5°Ce, 50 

C 7 LTi^nfcS?^100/iii©7-f ;l/i»!ti^, 4>3 15mm, ft * 80mm<D ft # 0 <D M M it £ 20 
9 m% tttmz 94 (punch)* fflV>T) 0 

Ol«I©S$(Io)(cfflSt§o 
[ 0 0 4 3 ] 

-mn§jifi^?i?i o jis t n c, t ftt>550M/#icLfttf s»$iii!L, mmtfiv 

nl;:Mof;it\ KIIJtOSi*fitf*^--b>f-^fcLT*ft5(s 1 ). 30 
[ 0 0 4 4 ] 

B8^WlHim^--b>h(R 1 )ttWTOS{i:«}:0#^.e>ns: 
Ri = (s max -e i)/e <ax ) x 100 
[ 0 0 4 5 ] 

MMM&Sfc&t, K*Jt©B«#tM-*:/h(e 2ll 
[ 0 0 4 6 ] 

Rah = ( £ »ax " £ 2h)/ £ »ax) x 100 

[ 0 0 4 7 ] 

ijiftSggtLT, ^^WO-HftSJgfigtiS^Uv-tt, 10%ORffl|HlSR 1 i:, 30%© 40 
jIS£[fl]«R 2h £ «, 
[ 0 0 4 8 ] 

[ 0 0 4 9 ] 
[ 0 0 5 0 ] 

MST^fl-^S (Mw)fc IS^i^^aCMiOfi, y;HIlft7nYh7*77-c (THFSSiK 

50 



[ 0 0 5 1 ] 

*%.wic <t zmi&mici&m * n§ # u ■<? , -©ss¥i3# ; ?fi (mw)&, »*t<«, 300, 
oooi^TT^Os ^ena, 0u*.&f, 35,000*^200,000, * 6 fc&?g; l < a 45,000^ 5 150, 

000© IB H T*fe § o 
[ 0 0 5 2 ] 

*«Wfc«k5fflj«1lifcfi!ffl«n*#U , T-0»¥l&» : ?*(Mn)tt, »H<li, 70,000 

ktt?*d, f na, 10.000*^ 60,000, « e. tc^t t < a 12,000^ e> 50,0000 

ig m x* $> s o 

[ 0 0 5 3 ] 

*»WKJ:«fij««llc«!ffl*n*#U^-0^»*i*tt2*jHA, 2£D*#< 10 

»$L<«2.5ttT.t?, 09*.tf, 2.5*^6>80«SH-e* 0 . *6fc»SKS 
2.8£r>*t < t\ «f £2.8fr e>6T*&3o 
[ 0 0 5 4 ] 

[ 0 0 5 5 ] 

[ 0 0 5 6 ] 20 
[ 0 0 5 7 ] 

# $ L < « , * Iffl 7 n y * fci: % *I«tctt> ^l7n7^^2yo'^Olfi!(tyv- 
[ 0 0 5 8 ] 

r*«»Kj fcl^9ffl»tt, 4>*<fct»85%, »$L<(4^ft< tt90», * 6 jf $ L 
<{4 95%, * ^ L < «100%%]gi»-r 5o 

[ 0 0 5 9 ] 

WfiJKti, tl^D^ti, ^l£H2:7n y t? Ofi? Xfa&UmvMtDfi? 30 
Tg£ 
[ 0 0 6 0 ] 

^1*5 <£ #^27 a >y ^ fe: O V> X m 2 tl § # 7 Xte^iSfi (4 , r Polymer HandbookJ . fl 
3fig Cl989^ . John Wi ley) © <fc 5 & #!$ 0!S H ffi f C A 15 T' t § , #^n-y^©^^^e 

nfcgiawTgtST*& t> : 
[ft i ] 

l/Tg=S (TDi/Tgi) , 
i 

40 

a) , » , f x.T^§7n7^^©t/v-i(Dli»$l:^0, Tg, H; €■ / V - i © # * # U 
[ 0 0 6 1 ] 

[ 0 0 6 2 ] 

WflHcti, #'Jv-o»H3j:tfg27a>y^'!?tt, ^li:^27a 7 ^Oi37Xif fig 
OlOili, ii m 10°C «fc 0 * # < > » $ L < (i 20X: «k 0 * * < , S&fc#SL<tt301CJ: 

[ 0 0 6 3 ] 50 



a) 40°C J-X±©Tg£ tO^D >y 

b) 20°CJ-XT©Tg£ t>o:/a >y * % 

c) 20°C 40°C©F B f ]©Tg£ £,0 7 D «y £ 

fr5SRL, S £312:7 d y * £ N m\7uv 9 £&%.X. ah b)$felic)S*&imt 

[ 0 0 6 4 ] 

r~i:~©p^j ki^siii, Esnt^swiStfBfttt^ns. fit © IB a 
ns, ft © 16 h £ s ^ a fc f stotffes. io 

[ 0 0 6 5 ] 

a)40°C J-X±©Tg£: tO/D >y ? 

40°C fit±OTg* fe 0 7 D >y * (J, 0J*tf, 40°Cfr £ 150 o C©IBBs » S L < tt 50°C W ± 
f, flfllAtf, 50°Cfr £ ^^©ffiffl. * b < «4601Ctt±T, #J*- i£ 5> 120°C 

©I5H ©Tg£ to 0 
[ 0 0 6 6 ] 

40°C JM ± © Tg£ to7D7^i, * * # U V - S fc ti 3 # y V - T? & 0 f# 5 o 
[ 0 0 6 7 ] 

:o7D9^*t#yv-fjb5i#, * n » „ * © * * # y © # 5 x i&&*ssf 
^4o°cw±t$)§ ; e/ v-^ ^i«$ns. 20 

[ 0 0 6 8 ] 

fcLT, SI * 5 n f# 5 o 3^ij7-(i, 0! * tf , 

-*©**#y V-©Tg©{fijbMO°C &L±T*. ffj X- i£ 4Q°C *» 5 150°C © fg H , L < 50 

IK1T\ tf 50°C 6 120°C©fBH, 2 6 fc » S L < « 60°C fit ± 7f > 09 *. fcf 60°C 5» 1 

20°C©fgffl©Tg-e$> 3 ^ / V — , 

-fO^tip'jT-C Tgtf 201C i: 40^ © US © * / V - „ 43 £ / $ fc B , ft £ 12 fc * ti 5 

„ U -7-c0Tg{ii^20 o CJ-XTT, #J*. fcf-100t 5 20°C ©fEB, £?$L<ttl5°C 

*IT\ #t-80lCfr £15°C©®H, S £ # f: L < tt 10TC T?, 0!I * tf -50°C & 0°C 30 

coibh ©Tg-e* § * y v- N fr&jitfjsna, u v-©T g ©{i#4or 

[ 0 0 6 9 ] 

co * * ^ y v - co # 9 x & w> u m t>uo*c & ± t» & & * y v - « , sjikb, ± t y 

-Sch 2 =c(ch 3 )-coor, co y 5fi?U;Hx^f;K R 1 ttifr6 4ffl©KfB0 : ?*'&tr&H& 
o»«Sft(4»l!S7;^;l/S, ffl tL i£, * * ;U , x ;i/ „ y a if ;l/ £ fc -f V 7 f - ;l/ S ^ 
S-TAv a&S^ttx «|SC,fr&C u Oi/j'a7;l'*;l/S*3[t. 

-^CH 2 =CH-C00R 2 'O7 ^U;VixXf^K R 2 tt >C V # © <fc 3 & C« 6 C, 2 0 * 40 

-3K ©ie © (y * ) 7 $ y ;l/ T 5 K : 
[ 0 0 7 0 ] 
[ftl] 




CH 2 = C CO 




[ 0 0 7 1 ] 



50 



> C,a> e.c 12 <DHt>c L < tt # (ft 7 ;1/ * tBIa.**, n-^f ;K t-y^;V, -fy7atf 

yn tf ;l/7 ^ U ;I/7 5 F, N,N->^f ;l/7f 'J fl/7 5 F 43 <fc tfH,N-S> y ^ )V 7 * U ^7 5 
[ 0 0 7 2 ] 

itjfiL^it/^-a, y # y y y f - ;i/ , (y * ) 7 y y >vn << y y jv & <t t; 

[ 0 0 7 3 ] 

b)20°C«T<Dlg*to7D>y ^ 

20tttTOTg*to7Dy^l4, 0y*fcf, -100°Cfr P>20°C©^ffl, » $ L < It 1 5°C J-X T 
fHc-80°Cfr 6 15°C©ISH> £ 5> fc » S L < « 10°C ttT 7, 0U*tf, -50 o Cfr?>0 o C© 
SBB©Tg£ fe 
[ 0 0 7 4 ] 

20°C W T © Tg£ fe O 7 P >y y fi % * * X U V - & 5 ^ (i 3 # U V - T' & 0 & § 0 
[ 0 0 7 5 ] 

L©7ny^'*t^'Jv-t'J5l^, * ti , * ti 6 © y v - 5 » SI £ n fc * 
t,fy7-©A*7X6i!ggtf20t«TT^5j;^it/v-^^i2n5. £ ©312 

[ 0 0 7 6 ] 

2ot KTOTg^ to^n^ ^^n^ijv-t'Ssi^, * n « , lensa^yv-o 

Tgtf20°C WTTf* § «fc 5 fc, f <0ttR*J:tfIII« , IjR?n511$ft(4ll»©t>'?- 
[ 0 0 7 7 ] 

-ftJS-f S * ©sh-fcsl? U V-©Tg^20°C HTT\ 0y*.fc?-lOO°Cfr e>20°C©$BH, £?3:L 
< » 15TC5fc»1», mc-80tfr £ 15°C©SBB> £ 5> L < « 1 0 6 C 5fe $! 01 * fcf -50°C 

5>o°c ©fEHOTg-eas s m S ttlS<Ot/V-, ft 5 tf 

-*t£t5fO*t#U V-©Tgtf ZOtfcffi*, ± tc IB «*nfc, 401CJW±©TgT?, «U 
*{£40°Cfr & 150°C©fBB, » S L < «50°CJ-X±T?s 0IJ tf 50°C 5 1 20°C © IB H , £ 6 (C 
ft? $ L < fi60°C iX±T?> eotfr 5>120°C£)iEH<DTg-e&?)ty « 

£^*t1 s „ 

[ 0 0 7 8 ] 
[ 0 0 7 9 ] 

© * * # y v - © Tg# 2o°c wT-pfestyv-a, !?H<a, KTot/v-, -r 

-i£ CH 2 =CHC00R 3 O7 ^ U ;1/Hxxr ;l/> R 3 «> C, *» h C, 2 CD |g« t> L < » K MS ^ 7 

— SCH 2 =C(CH 3 )-C00R4©^ * * 'J ;Hxxf;i/, R 4 tt, C 6 *>6C I2 0««fc L < 
iil7;V4 : ;H?:S U 0, NSitfSfr^llRSftSliSfeBiaO'Nf of?*', 
IcjiiftT'Jf AS tiT^So 

R 5 -C0-0-CH=CH 2 O tT-^xy r;b, R 5 te, C 4 *^ 6 C, 2 © t> L < « ^ tt 7 ;!/ 



- C 4 fr 5>C l2 ©7;l'*;Hfx;i/x-7 L ;l/, ^ f-/H£x;i/x-r ;U43 <t tfif^ 

tr - ;l/ x - x ;1/ o 

-n-(c 4 5 c, 2 ) 7 ;i/ 7 * y ;i/ 7 5 h\ M * tf , n-t^f;i'7^J;i/7$H„ 
-ft^tft;:, cnsos^ii, 

[ 0 0 8 0 ] 

20t JMT©Tg£ t> o7n >y jrfclf t»S L^i^y V-{±, ^ © 7 ;l/ * )V §1 tfi , tert- 
7^;l/S«^T, lfr 6 io©Kfglg?£^fr 7 * U ;H7;^;l/xxf $J*H\ 7 
* y ;V ^ ;K 7 * y ;l/ IS V 7 f- ;V <fc tf 7 * y ;l/ ft 2-x f- ;P *\ * A/ , * 5> tf t c 
n£>©ig-&^T*&S 0 

[ 0 0 8 1 ] 10 

c)20°C i:40°C©F a 1©Tg£feo7P y * 

20°C t 40°C OI8lOTg*t.o7o«y drttt^^yv-Sfettn^iJV-T'SDHS. 
[ 0 0 8 2 ] 

:0^o^Wt^j7-?H*^ * ti ti , * © * t si? y v - o # 7 x fs & M A 

» 2or i: 4or © m r*h § t /v - at ft t> > ±t;v-)A^iti?ni. 

[ 0 0 8 3 ] 

f ©*€*°'J-7-OA*7Xfeifig^ 20°C t 40°C © US T? tb 5 t 7 V - « „ » $ L < « , 

^^'J;Hn-yf ;K 7^J;H->^nf->;k 7 * U ;l/ & * * "? > f- ;!/ * «fc r>* 4 V r 
[ 0 0 8 4 ] 20 

2o°c 1 4o°c oh© T g ^ feo7n7^'3^jv-t*MS^, * n I* , t# 5> n § n # y 

v - O Tgtf 20V t 40°C © Pal T' %> Z J: 5 fc % * © 14 H 43 «fc tf ft W 1R Z tl 3 lffl $ fc tt & 
[ 0 0 8 5 ] 

W f'J K it , 20°C £ 40°C © R9 © Tg£ O 7" n <y * « „ 

-± £ ia fc £ n ^ns u v-©Tg# 4oicj^±t^ 0n*.jf, 4ox:^ 

5>150°C©IBH, »f L<»50ttt±?, 0B*.tf, 50 c Cfr 5» 120°C©fSffl, £ 5> lC » $ L < 
tt60t U±-e, ix. fcf 60°C 6 120°C ©ISB ©Tg£ 0±€ / v- v 43 <£ 

-.ticmmz tut. ^neic^fjs-rs^t^y v-©Tg^2ox:j^TT*, «!i*.iir, -ioo°c 30 

fre>20°C©fgB, !if$l<til5tttTt\ WlC, -80°Cfr 5> 15°C©I5H, mcj?H< 
li 10 6 C J^TT-, Milf, -50°C^&0°C©IBH©Tg^fe^)± ; e7 

A^iftfcLT, fe5^{i-gf^fcLti#Jti5 3^Uv-T*S»)> M IB ^ 7 v - tt , 
m 1 7 a <y ^ * B fig f S 3 j}? y v - © Tgtf 20°C 40°C OB"P*8J:5lcIlR?n«. 
[ 0 0 8 6 ] 

c © <fc 3 ft ± t / v - tt , M ^ tf , ji^y;H^;K 7 ^ y ;V St V # ;!/ - ;l/ J; 
t>* ^ ^ ^ y ;l/ V # ;b x ;l/ , 7 t V <?■ )]/ £ 7 9 V JIM 2-x ^ ;i/ ^\ * ~> ;l/ , ft 6 tf 

[ 0 0 8 7 ] 

»$L<«, 20tKTOTg*tOi27n5»*O|iJ^tt, # y V-©10aM%^ P>85fil 40 
Sk cfc 0 »* L < &20fifi%fr 5»70MS%, S L < tt20M*%fr 650««%©«HT? 

S ?> o 

[ 0 0 8 8 ] 

*-srA/7fftv 0 rxf i/y^tA-Tfi^i^ y v-j i:^9fflia> 7 ^ b > £ fc & x 

©£ 3 4Xf uyty v-^r, iofiM%*«, t < ti5S«%*?i, »$L<«2Sfl% 
&ffi, <fc 0 »S b < ttiSftX£tt£tr*p. *5^tti<tSfti^y7-«ii*t5. 

[ 0 0 8 9 ] 



;v-A^ii?n?o riiit/v-j t^ommit, ^mmm^±< tf^^t/ 

[ 0 0 9 0 ] 

tttiifk, ^tx?' tt<D7n >y MO^ny^, '> & < £ t> HlO^fiSc^ / v- 

[ 0 0 9 1 ] 

LfctfoT. Il7a7^!i, Jg27n>y^© % '> % < i: 1@ <D m f& €■ / ^ - £ ^ * t# 
[ 0 0 9 2 ] 

mils*. rcitm27u y z <d&* \t, ±-e^$ tifc^e/ v-tcAn^T, iiia^e/^ 10 

[ 0 0 9 3 ] 
[ 0 0 9 4 ] 

n <d m ijp ^ / - « , gy * &\ KTofeo^eis^nSo 

tfijx.fc?s mVfVWt. tftVfrm. )nry|, y 20 

x ;1/ tf >J v>' ^ „ 4- e x ;Hf y V y , ^^'J;Hi/^;l/7^if ;K * * # »J 

-5$ CH 2 =C(CH 3 )-CO0R 6 <7) ^ * * U ;I/|i^f ;K R 6 « N l*^4fflOK3l5jS : ?*^«y«« 
tl/<tt^K7;l/*;H, #J x. «\ * f - ;V , x =f- ;l s 7* o tf ;l/ fc b < It -Y V 7" f- )Vm% % 
U M 12 7 )]/ * ;l/ S B s t Kn^->;H(l^tf, ^i"J/H2-t Fn*->^nif;^ 
iff^^i"J;I/»Z-fcKn + i/if-/V)^ < !:tfAoy>I?(CK Br, 1 1, L < tt F) (0!| X « 30 

-5$ CH 2 =C(CH 3 )-C00R 9 <E> ^ $ Z V /l/SiXf;k R 9 It , 0, HfeiffSfr siiRsnsii 
;V + ;H^il> t8IE7>l/*;l/gtt, t H a * S/;l/S43 <fc tf-^ n V y m=? (CK Br N it, L 

<ttF)j^6a««n«iosfci4a»o««iiST?«iii*nT^«o 

-S CH 2 =CH-C00R 10 ©7 * U ;V|i^f ;K R 10 «> kKn + i//H6J:ffAnyyj|7 
(CK Br, IfeL<ttF))l)^I!R?tl510SfeaiSOl!SlT*i^?tlT^5, C^SC 
, 2 ©H«fe L < tt^tt7;l/*;l/g*^L, 7 £ U ;l/&2-k: K a * i/ 7n kf <fc 

XS7 Z V ;Hft2-fc Fn + ->if;K*fe§A\ Ri 0 &> 5*> 6 30ffl © * * ^ x U 40 

y«Jg L3Mi£ «>o, dfr 5. c, 2 O7;l/*;l/-0-P0E(* U t + ->if U L, 

b)lffi£ fcttHRO^'TJRW? «r^tyxf-x Vlt^tafB^ y^-, 0>J*ff, y * * U 
* * i/ 7° n tf ;i/ h y y h * s/ ~> v y is «fc z>* ^ ^ ^ u ;v * * ^ y° n tf ;i/ h u y ( h u ^ ;i/ 
>> a + ) 2/ 7 > o 

[ 0 0 9 5 ] 

Wp » $ L ^ ii t / v - tt % 7 * U ;l/ ^ > * $ 5 V )V W. «t y ^ ^ y ;l/ m h U 7 ;P 
*ox^;K&£tncc:ft5>£>ig-&1%|-t*&3o 50 



[ 0 0 9 6 ] 

eft, Sfcfcfc, C ft £D ji ^ / V-fi, JUST, £l*S<fctf/$fctt£27n y *©£* 
IKflLT, 30Mft%WT, 0<J*.tf, HiW 1 5 30Mfi%, »H<tt, 5SM%fr£>20Sm 
%, ±0»$L<tt7li»^&15li*Ol*fii65, 
[ 0 0 9 7 ] 

SFSL^-^IIgStifttf, *f8Wfc«fc*e«ttfcfl!ffl;£hS#y v-tt, 3PJ/IJ3 
[ 0 0 9 8 ] 

#$L<ti, fn*5<fc p >y * <D&4 fi, iT*IILft(^)7i"J;Hxxfil/ 

*6aiR*ft5^4< Hiicty?-, ffii«t\ y saiR* ft 10 

silctyv-, ft5tfu:cft5©ii-&-to*£tyo 

[ 0 0 9 9 ] 

WfiJtcte, Sglfc <fc #827 n <y ^ <D&4 «, i(*i:tT, huHB© * )7 * V ;H&xx 
r;l/fr £> >IiR£ft5'>£ < £: £> m©^/ v-, MSffit?, * )7 * y 6 atR 

&cfct>\ Cft6©JI£8Jfr&S§il*£ftSo 

[0 1 0 0] 

-s^js»j©-aj^*iis%sjs«icAftx aaaa^fiSKa-r* s^iinjii-rs cam 

, 60°C 120t©^) o 20 

-9o*0«*fcfc»fc«3-rsi*iii!T©fiK %2?v v * vm®.* / tmi&mom*) z 

-Bf «ir (3frS6B||lll©«H)©Hk r££ti££JS£-e, *©&, "P?**! 
[0101] 

rs^js&jj t^dmmt*. ^^ijs fctt?§^j©ri^^^ic'*i-§o s^sajtt, nftw 

fcli, @1^x^;K 7;Vn-;V, 0!Uff, Y V 7 a J - ?l $ ft it x * / - 30 

;!/ , <fc tf Jig flfi ft 7 ;l/ * ^ , m x. iS , -f V Ff^y, & 5 fc c ft 5> © rl ?> £ 

[0102] 

£ftfc, 40°C «±©Tg£ t>0'>& < t 10©(#tC 10©)^l7n >y £ £ , ±T*b){cE« 
£ftfc, 20°CJ-XT©Tg£ fe < £ t> 10©(#lC10©)H27a <y ^£^<t? 0 

[0103] 

ffH<(i, 40t £1 ± © Tg* t> o £ 1 7 n y * tt , itcfeic^ftfc^/v-©^?*, 

* © * * # y v - © * 5 x is ^ £ ft 40"c wiot/Y-zii^iii^nsa^'jY-T'ife 40 

[0104] 

WflJtCte, 201CWT©Tg* t, <y * fcfc , # fff ffi © <fc 3 4 * 7 V - ft 6 g§ $ £ 

[0105] 

!fH<(i« 40°C «±©Tg* t, O^IT'D y * stf y V-©fifi©20%fr 5 90% 

, J:D#3;L-<«, 30%fr5>80%, S 5tjfH<tt, 50Xfr 6 70%© IB IS T* to % . 
[0106] 

L<«, 20t WT©Tg% t Ogl27*n >y * ©*]•&«, |iJV-Oli© 5%fr 6> 75%, 
J:D»*L<tt, 15%fr & 50%, £ 5 £#3: L < tt, 25%fr 5 45%© IBB ? & & 0 50 



[0107] 

-Tgjb* 40°C tdt'lOv fj^tfs Tgtf7<TCfr£> 110°C<OlEHT-fe 0 » ^ # * U ^ ft P< f ^ 

-Tgj^20°C JKT > 0y*ff, ot z> 20°c ollTSD, 7^J;H^;^*t#'J v- 
^ ^ U ;Hf ^ f ;W7 ^ 'J ;H/7 ^'J ^ f ;V© n # 'J v - T*g 5 f H 7n >y ^ 

o 

[0108] 

§ : 

-Tg*M0rJ^±. Tg#* 70*C £ 100°C IE H t? $> D > ^^^'J^i^f/W/^ 

'J ^'J ;HI h 'J 7 n xf ;KO n # i; - f 6 5 Ii7"n ^ , 

-Tgtf20°CWT, IMAtf. O'Cfr S>20^C©8EBT*& 0 ^ 7^'JiH./f i^^tl'Jv- 

^ 'J ;H! ^ 'J ;l/|!/7 ^ y ;H^f;W^ ? ^ 'J ;H h 'J if ;V 

[0109] 

-Tg#40*C«±, (M*tf» Tg#85°Cfr 5> 115°C£DlEH-efe 0 , 7 £ U ;l/ft V # A/ - Ay I 

* $ Z V A/ ft 4 V T f- )]/ <D 3 # U v - 1? & S fg 1 7 D >y * , 

-Tg#20*C«T^ fllfctf, -85°Cfr 5>-55°C©fBffl-£& «3 , 7 * U ;1/ ft 2-x f- rt> ^ * f ^ 

-7* 'J ;l/ft^ y#/l/-;W* * * y /l/ft>f V7"f;W7 * U ;H2-if;V\+i/;l/Oa 

# U v - T* & § * m 7 n «y £ 0 
[01 10] 

-Tgtf 40°C1^±, MAtf, Tgtf85*Cfr 5, 115 e C<E>iBHT*& (3 , 7 * U ^ft -< V # A/ - ^ / 
-Tgtf20^T* Milt -85°Cfr P.-55°C©|gffl-efe t? > 7 * U /I/ ft 2-X ;l/ *\ * $/ ;l/ 
-7 * U Ay ft V # )l x JV //■ 2 5 U )l ft * i- >l 17 5 U ;!/ ft 2-x f ;I/'\ + ->^©7 >^ 
[0111] 

-TgtfUOt JM±, 0>J;Ltf> Tg#95°Cfr 5. l25t<0$BH-efe D . 7^U;H!'fV#;P-;W 
^ * * U ;!/ ft >f y # ;l/ x A/ <D n # y t - T* & 5 16 1 7 n >y * , 

-Tg^20iCttT, mtLtf. -85°Cfr t>-55°C<Dmmx*$> 9 , 7^J;H2-xf;K+'>;l/ 
0*t*'JV-f$5i27D7^ 43 <t 

-7 ^ U Ay ft -Y y # Ay x ;!/ ^ ij ;p |g ^ y # ; p - ;1/ 17 Z U ^ ft 2-X ;!/ * -> ;!/ © 
5 y # A 3 # 'J v - X' %> S (f Pb^ 7 n y ^ 0 
[0112] 

-TgAM0°CJ^±, MAIf, Tg^85iCA^ 5> 115XOlEHT-fe 0 , * * * U ^8 ^ V # ;l/ x ^ 



A 3 ,f 'J 7 - t S § ^ 11 7* D y ^ „ 
[01 13] 

-Tg^40°CJ^±, fluffs Tgtf95°Cfr p>125°C©$BBt?& 9, 7 ^ U ;!/ IS -Y V # ;U - ;!/ / 

-Tgtf20 < C«T* tfiJx.&\ -35t:^6-5lCO«HTf* 0 » 7* U /H-fV/f 10 
'Jv-f^5l27n7^ 43 J: XS 

-7 9 V frWl4 V $ to - )l / * Z # V )VWt4 V $ to - to /7 * V frWlJ V 7 ? to <0 5 V ? 
A n # U v - & § cf> n 7 n v t? „ 
[0114] 

ms<ommmm^^taf, t £ s a $ t &m 2 n s # y v - « , KT^t&i 

-Tgtf40°C J^_h, 09* tf, Tg#60tfr 5.90°CcD|gHt?fe 0 , 7 9 V & 4 V # ;!/ - ;l/ 1* 

-Tgtf2orwT» Wl^ttfx -35*c^ 6-5*c©tBH-e& o , 7^'J;Hl^y7f;i/©* ; e^ 
'j7-tJ65S27n«^, feitf 20 

-7 * U >l> H -Y V # ;l/ - ;l/ / * * * U ;!/ % -Y V 7 f - ;l/ /7 * U ;i/ & 4 v 7 ^ ;l/ © ? y 9 A 
3 # U v - T* $> £ tfi ? n <y * „ 
[0115] 

It 7 n >y ? £ m C , 20°C 40°C © RQ © # 5 X 4E 9 S fi (Tg) *t>0^4< tfelOOdftl 
oOSiyavn, b)}cie^Snfc, 20°CJ^T©# 5 X&^Sfi, fcSi^tt, a)fciB« 
40°Ct(±©#7 X&^SM *>o, 4>& < fc io©(«f£io©)827n y * i: 

[0116] 

£?$L<«, 20°C £ 40°C © F^Tg^ £> O|gl7o >y ^ £D *ij ^ « . # U V - © fi M © 10%fr 30 
£85%, ffSUS, 30%fr5>80%, £5fc#$L<ii* 50%fr 5 70%<D 16 H T? & § „ 
[01 17] 

I27n >y *tf40^Ctt±©Tg*fc"O:/n >y * tl ti „ »$Kti> *'JV 

-©SM©10%fr £85%, iDffSKti, 20%fr£70%, ^t<fc^H(a, 30%fr£7 
0%© iBffl©iJ£T?#£-t§o 
[01 18] 

$27n y * 20^CWT©Tg£ fco7o >y *fttt, fff L<(i, I'Jv 

-©S*©10%fr £85%, £9fc?£L<«, 20%fr£70%, £££<£9$?$L<te, 20%fr £ 5 

[0119] 40 

» $ L < £ , 20°C £ 40°C © F^ © Tg£ feo|l7n^(i, M IS f § * © * # U v - 
© Tgtf 40°C JK ± T' & 3 <fc O & * / V - t , # jS f 5 * © * * # U V - © Tgtf 20^ JL^ T 

[0120] 
[0121] 

ti 5 # y v - (i , KT^^*i5: 

-Tg^20°C t 40°C©d3, Tg^25°CA^39°C-??fe 0 , & < £ t IO © 7 ^ U 50 



/f;K/v-, t l o © * * ^ y ;P ^ ^ ^ ^ / v - 43 £ '> ft < tt>l~D<D7 

ftS*€*yv-T'ft5S27o»;^ 43 J: a* 
>y * , 43 <fc tf 

* * U ;l/BM < ££>i-3©7^y;l/&t/v-43<fctf'>&< fctn<07 

[0122] 

c©!g2©gSfl6»lg©MI2©&f&j&agfc:<fcntf, *8fltJ;SI)S»lc«l?hS#'Jv 10 

- tt * « T * * # B * : 

-Tg^20r £ 40*C ©HB, flJ&tf, Tg#21°Cfr £>39^-e& D , 7 7 U ;P tt V # ;P - I* 
^'JiH^y7f;W7^J;H 2-x )V *\ * ;l/ % fs ts 3 # U v - T* & 3 £ 1 7 n >y 5 

-Tgtf20°C «T, W\7L\i, -65°Cfr 5>-35°C©IEffl-£& 0 , ^ £ * U ;!/ Ifi * f- )l © * t jJ? 

-7 * U ;l/ m. << V # /!/ - )\/ 1 * * 9 V )]/ fSL << V 7 i- jl 17 5 U ;HS 2-x f- ;l> ^ * -> ;l/ © 7 
7 ^ A 3 # u v - t* * S * pa 7 a <y 7 o 
[0123] 

- I* , fit T * £ * 8 3 : 

-Tg#20°C i: 40°C <DrS, m%.l£, Tg^21°C^ P.39°CT-fe D , 7 ^ 'J V *;l/-;W7 

^'J/H)(f;l//7^J;l/i!03#'j7-T'$SIi7n7^ 

-Tg#40°CW±. ^Jxtf, 85°C p> nyc ©I6B X'h *) . 7 Z V >IMJ V Xfr-Jl®** 
#'Jv-fft5l27n«;^ 45 <fc tf 

-7 y - ;W7 ^ 'J yl'S ^ f ;W7 ^ 'J ;H©7 ^ 3 # y v - § 

* ffl 7 a «y * o 

[0124] 

ituie©7n >y * # U J: ^ m fiSc ^ ^ . iift<D^lilc»Lt, O.lfi 

5 90MS%CD$5Hs » * L < tt0.5fiil%fr 5> 50fiM%©IEffl. fcftW ti0.5**%fr 30 

[0125] 

[0126] 

r*-f;]/J fcl^5ffl»tt* ^S(25°C), ^mjE(760miHg)T?tti*:^fe 0 , &J®> 
[0127] 

r#»Btt*-l'/l/J fcl^dffigtt* MM(25^C)> ^Clfft', < tlBSIKI, &Jf© 

IfcSSSC^?*, ^e>tC, SS(25°C)> *JaffiT', O.OlnnnHgO .33Pa)*$|©, -tf n 40 

[0128] 

*lf»ttS/y 3-y*^;l/H:, »$L<«, lOfr Z i0,000cSt. S5fc#$L<tt, 10 
5 5000cSt© fg HrtOiiyiJS^rtOo 
[0129] 

fc7 b< tt5"J 3->«©*«llc, 7;1>*;K 7;!/ 3 * i/ t, l < « 7 x -;H*§*. 
c n 5 © a 2^ 6 24ffl © K 3R is ? % ^ to # y ^ p< f - ^ o * -9- y ; 7 - ;i/ y 3 - y , 

0ij % 7i-/l/MJ)if ny, 7 x x ;l/ i/ p( f - 3 7 N 7 x r. )]/ Y U ^ f - ;l/ i/ D + 5/ V 7 

x x )l >> n + -It 7 > 7 x x ;]/ ^ 3 7 43 <fc tf '7 7 x x ;l/ * =f- jl V 7 x - ;l/ h y i/ a * 50 



y-y.mmmmic. c 8 ~c 20 ©£>©k mm? fr^->imic c 8 ~c 20 ©*> ©)£ tcitx y 
**$/7;i/* b > («pk * # u t + ->if by «t tf /$ iti±$ U **b7n tr \sy)x*$ 
m z ti tc # y s/ a * -9- y ; 7 5 / «> y 3 - > ; n k n * > z-s t? s/ y 3 - >• ; 1^ e> i2<@ 

yn->;^et;iC(in5>©ii^^^e»^^^nt#So 

[O 1 3 0] 

mmictt. ft n % tt f y n - y * J li , IE $ % 14 7 x - ;1/ b y 3 - y * ■< A/ 5 1 ft 
[0131] 

^Sfltt7x-;l/i"J T<0S(Vl)©7x-;I/->U3-y: 
[0132] 
[ft 2] 
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[0133] 

6 a ft -r s c # -e # , s * x 

-R,ft>6R,o». S^fcttfifc, Wttfc L < ttfttt-pfiftfc L < tt^fiSlO^-Cs 

0 ©K<t7jc^^Og(radical)-e* 0 , 

- nu n, p*3 «fc tfqti , S ^ t a fi fc , 5ftJ Tn+n+qJ tfOt'ttft^t^^ftt*, 0fr£900 

[0134] 30 

ifflKli, m Tm+n+qj 1 i: 100© K 1? S „ 

[0135] 

fc?3:L<«s fil Tm+n+p+qj (4, It 900©^, <£ 0 » $ L < fi 1 800© m & 5 0 
[0 1 3 6] 

ifSKa, qttOfC# L^o 
[0137] 

»H<tt, #liitt7xz;l/->iJa->t^;Ki, T © S (V 1 1 ) © 7 x r. )V > >J 3 - 
y : 

[0 1 3 8] 

[ it 3 ] 40 
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[0139] 

-R,fr£R 6 tt, 5Wc$2±nc, Sfc*^ «ttt>L<«:^tt«Ttt»t>t<ti^ttft©C 1 -C 
CO 1 4 0 3 

»il<s, r,^&r 6 «, iv^taitfc, t < tt^ttttoeac-Cso^ wkcj 

o 

[0141] 

R,*^R 6 tt, 4$ E * IrI D $ o T <t < , $ fit^f /HT'SDiSo 
[0142] 

jff$L<tt, «=1$ fc&2g fcti3T% *5 «J:tf/fe3 l^tt, n=0, *3 <fc O* /fe 3 (/•> tt , p=0£ 
fc tt 1 T* & 0 f# § o 
[0 1 4 3] 

h U ^/l/->ntv'v , 7i;il'v'n + ^y, i/ 7 i - ;V n y S <): O' ->° 7 i - ;V ^ f 

[0144] 

Kii, 7i-^i/'j3-y^^;l/(DlIl^^fiti, 500 i: 10,000© ST'$3 

o 

[0145] 

W fJ K tt > € ffl £ ft 3 7 x - ;l/ 'J n - y Hr ;1/ 14 „ 25°C <£> tt Jg 5 1 1500mm 2 /s (f * 
5fr 5> 1500cSt)cD &?i:L<«:^ 5 £ 1000mm 2 /s(T * fc> *> , 5fr 6 1000cSt)© M © 
S(VI)£>7 i-;^>ij3-V^-/f;l/f$§, 
[0 1 4 6] 

„ #Jx.{4\ Dow CorningC[)DC556(22.5cSt), Rhone-PoulenccD Si lbione 70663V30(28cSt) :* 
-T;l/, feSVMi, i?7 3L-)]/*J **f-uy ^ Belsi 1* •Y ;K ft , WackerCD Belsi 1 

PDM lOOO(lOOOcSt), Belsil PDM 200(200cSt)43 <fc XS Belsi 1 PDM 20(20cSt) 3: ft 3 „ 

e 5fi © « b 25°c cd » m z m 1 „ 

[0147] 

l/T> 30SM%^ 5>95fi«%CD|gffl, *?$L<tt» 40S*%fr 5> 85S 4 %© IB H , ^ 5fe W 

tt5oaM%*^8osfi%©ieiio$fi-e#ft i#^o 

[0 1 4 8] 

#»f8tt->U 3 - > * >T /Wi , *J8«lcJ:41i8ftfc, ffi ft ft © £S ft £ *f L T % 0.1 
S> 70Sft%cDfSffl, ffSUtt, lfifi%fr 6 50SS%C9IBB, ftftWfc lfiM%fr 
5> 30SM%cDlBfflcO^a-c?#& Lff5, 
[0149] 

L^-&flS«»fc J:fttf, *»WOIfifiS«l©W«l«f*:««tt, MIS © 7" n y ^ 
[0150] 
[0151] 



%A J -?^&^jrJjl*l£f%t%>o Ztilt, 7;bn-;K xx7;l/> x-r;K 

[0152] 

#«>y n ft tf-oi/ a % ^»«tt«#flgft5ffl©^S*K:*fbT, o.ifi*%fr 

£7om«%<DfBB, »$t<ti, o.5fi**^e>6oa*%©isffl, «5fewtcttiaa%^&5os 

[0 1 5 3] 
[0154] 

$ffl£nt#S3l^> U 3-^3R^» 58tt**f 7 >f ^ (fe S v^t± % 

u -)© <fc a &#*»ttK{bzk*JR*'(/K x*7^>, zk**in* u y T'f- (parl 

K*^;K An7-f7A*^;l/, ^-Afek 7F^lift, h 7 t n * 7^ 

■7 * ;l/ , -J- # * m . tV7'Jtt> H H fa , 7 7*'Jn7ht^^K t v */ m . 7 # # h rft 

, *y-7?UK iwia^yyyi, ^^jvitutu 

r7'jy|H)iXf;KIMlXTiK c 12 ~c 36 <d t ^'jxfyi'fy 

**f*Kf'>;k 3A7iex (2-x ;1/ *\ * i/ )l ) „ y yJI^'f VXf 7'J;k 43 J; 
tf> h 'HVX7f'J U;l/fcb< U-fe U;l/:*«l»«!f», ttlc, c 14 ~c 2 

2 ©t><0, Wfcfcf, ^Hf >i, Xf7'Jy|, tfW^K 

, u;-;H, uy i/yiiL<i^vxf7'jyi;IIi)iS7;V3-;k «rfc, c 16 ~ 
C 22 £>&®, -fe#7-;K tl/^;I/7;l/3-;K U 7 W ;!/ 7 ;l/ 3 — ;K y/l/ 

- ;l/ 7 )l n - ;l/ „ 4 y x f- 7 U ;!/ 7 ;l/ 3 - ;l/ L < It * 5 =f- )V F x * 7 - ;I/ ; ft 5» tf K c 

[0155] 

> 0U * if 7k x ft * u v 7 r y -q $ s . 

[0156] 
[0157] 

rjf fgtt*-f;l/j fc^SfflfiU;^ in*|iflllfc*^35fc&flrS;fc«:Bfr&&3&'f Scfc 
lig, tM£ET\ l(T 3 fr 5>300mmHg(0.13Pafr S 40 , OOOPa) © ® B 

[0158] 
[0 1 5 9] 

o*«t7;l/*;l/Sfctt7;l/3*">a*ffi*aJR"Tf^«r">y3-y*>r;l/T?*»)»*o 

[0 1 6 0] 

*'>»*ffi«»«?^^tt*>y n-7«&f s d t^fts, *%w^ffiffl*n#s»^i£ 



fij^f;I/Th7v'n + *>, ft 5 tf c n £> © fi£ to * SMf 5 c: # T* # 3 o 
[0161] 

♦ JSW^ttmsnasflS©*^^^ lt, c 8 ~c 16 ©^ y 7^* y^^K-r 
77^HTti!i5nT^5) 1 mxa. ^yFf*y, ^yf* :/ * * y *s * 

fA>, ^ at> 0>J;t{£> Isopar:fe<fctfPermethyl©iSfi£T?Jfi^SnTV>S:*>Ol'* # 
(C -TV Ff A> (Permethyl 99A)tf 1* fc »ILt\ 
[0162] 

JlJS&tt*^ ;K4, <fc SfflfiSctot;:, l§$to©£Safc: # L 0. lfift%fr £ 90S 

fi%©fBB. »f L(tt, lftftKfr 5 70fift%©£Bffl, ft$fctofc&5ftft%fr&50ftft%©«! 10 

[0 1 6 3] 

* a w © m. mm it , * ?g bj§ k m t s mu © r u y * # y v - « ^ c , » m © # y v - ^ 
?nif*t\ &s w*M®jftft&§iMgij©ff £*tto> w t^r 7f>it^t 

[0164] 

*»w©ffl^i»T?ffiffl*n«sftis^«tt#yv-oi|i^#ic: > aiHissfej:tfsii^ 
s«^i*'j^-t, ^*ss#©#yv- % * 5 tf t c n & * * * c t # t? # 
§ o w t ^ 3 c t # r* s § & h jsit # y v - a % 7 * y ;v # y v - „ # y 7 u # > 20 

% #yx*r;l/, *'J75F, I'JIlfeilft/l/n-xl^'Jv-, 0)J * tf - h a -fe jl 
[0165] 

#mic «t smm, h«ejgflewa*<fctf^A(gu«), ftp. 

tfCCh50S^**»6iiR«ft«, '>ft < fcfc»8£fr©gfiT?Hf*©|gJietoKt>3;;fc 
iin&©l)ifiaSt^ ttttK 5tt(iineral)Sfctt£j«**T?* Off 3 

[0 1 6 6] 

# $ T' , T7-y^xj £V>5ffll§fi> SS(251C)T*@^TS 0 „ Rra5Wft@(*/ffi 
#0«JSS<b*Sttx 30^CJX±T*&0 120tST'T*S0#5l^^feO, SJfitt 30 

[0167] 

, «&Wfci£-ftig-&1*i:*3 c kfiifti*', ig-&to©i&g*SiafcB3"r > rg-£to© 
* ^ ;l/ * "C 7 y ^XttSJeS-TSo ^MMS^«fKDCC), 0!UfcJ\ Mettler*Hc J: 0 DS 
C 30© £ ffli T* jig 58 * n T V> £ & ft W" * ffl V T 7 >y * x © Hi jS £ jffl S 3 C T? # 5 . 
[0168] 

WIS 7 v * Xtt $ fcs 0.05MPafr 5 15MPa©«SH* £F S L < it , 6MPafr 5> 1 5MPa© IB H © 
®JS^ t, §o Mfi. Rheofcttcj: 0 TA-XT2i©£ »T S tl T *5 0 , 0 . lmm/s© jffj £ 
Slfi T°&® t , ^ A 8? * 0 . 3imS T* 7 -y ^ X U: «« b i& S tl S it S 2mm© 7f > 40 

^*8fifSfnft SJSSfft (texturoaeter)*ffl t^T20°C TffflSStlS, JI£S73£i»J 

[0169] 

WfB7y^^ttR<b7k3R^7y^^» 7 v X ^ 7 v $ X 43 <t X$ 1% fz it i/ V 3 - V 7 >y 

7 -y ^ X (i 25t fi(± , <t 0 jtf S L < it 45°C « ± <D WkM, * fe o 0 
[0170] 

y77^x, ^77^>, v^^n^jx?'j>77n, ■bi/->yu<(it7y7 



7y*X* 43 <fe ->'J3-y77n < flU tfl6fr 6 45ffl O & JlS ISC ? * S tf , 7rt/*;l/ 
[0171] 

* A (4 a fir , it # ? ft © # U ^ f- )l is n * It y (PDMS) $ fc 14 -t ;l/ a - X % A $ fc 14 £ 

£ fcf4PDMST££>o 
[0172] 

ffij«ftl©£SftK:*f LT\ 0.1ftft%fr5 50Sftik L<(^ lftft%fr 

5>30fifi%©7 7^X^t*i§. 
[0173] 

ft*, «IJ^tf«fi, H«)tiRIS(nacre)*3«ttf7U-^^6JltR*nSl8Sfctiaaofe 
ffet*ll§o fejRfc*. ffitfc1*©ftftfc*t LT\ 0.01ftft%*» 5. 50SS%, »SL<«x 0. 

o i s ft %fr 6 3om a %© ib a © ^- » , m.M$>\zft&\,mz> . 

[0174] 
[01 75] 

rn*ft^?§j k^5ffl»tt, #5£©ftSfc «k 9 *ft&©ft»fc1$fc:ft &fflSft*fr, 

<*> O 

[0176] 

mnit, ess fctt^fer-fe o . off*, istc^tf 

ft^ni,, ?y«y/Wtl/yF, 7/b h 9 v y y 7 /I/-, ^ n iwKftl M <£ i£ (1 1 1) 
7;1/-, *5tffc&JBt&*, 7;l/5-^A»*Sfc(4*»*««**o 
[0177] 

^ tf § c t # -c* £ 5 m m m n t a . y D&c^^^ois, & x xs n 

— — ^. y % fc l& V 7hnyf * ;v 7 A S fc it 7 )l 5 - 7 A & © U 

- * & 5 o 

[0178] 

^11 f4 a" J35c <£> > &M<9Stt (substrate), 0J * «\ ?J 5 X , 7 ? V frffi 

# U x x -r ;l/ % # U 7 U * > % # >J x ?- u > f U 7 * U - h , -fe 5 5 >y * £ fc (4 7 ;l/ 
S^fr£&t>, MfESi*#\ ^Sftl, 0>J*fcf. 7;R-n, IB. 6£> SI S fc it 

> ft5fflc<:n50il^ftfi:4>), SI?tiT^§A\ 3: fc « IS ffl £ n T t> & t^i ? © 4: 

[0179] 

mtRznmzo =F&mn> micm^mn^rcit^mmn^^tcmmtnm^o 

[0180] 

7k®V£%kWit. Mx.it, tT- h;l/- h- z/*-7> (beetroot juice)* tcit^^Uyy )V- 
[0181] 



t&iis. r7^7-j M^tfusss nz>umizm&% < , 

fUcigtt&t^, MS: fete: fife?-, ftjt<D^tt©MS: fcfi^fiJcS? ^M^lTS 

X. 3 © {C ts i -d o 
[0182] 

7o-tt. ^B^^W^SC^Jxtf, U - 7 U -y h (leaflet), £75, A7?, $477&if) 
*;l/7, Wtj, v"J£, A^ijV < #U 7 5 K(Nylon(SSlfii®))»5|5(AtocheinOOrgas 

>#y T-(Tefion(a»a«))»5i5, 5-)D^/w;i/> ( f>/>, aft*?** 

0il tf , * U ffiik tf x U f* V 17 >? U n - h U ;P © fe © , 0!l * 
If, ExpanceKSSiSttlXNobel Industrie), $ fc ii 7 9 V fl/Wt 3 # U V - (Dow Corning 
a©Polytrap(»fBlkai«))fe J: 5/ U a — ViJIH© v^T ^ n If — X(09 A fcf » Toshiba<DTos 
peals(SSiSflD), x 5 X h v - ft # y * ;i/ #7 > a * > ? , it PI M & £ ;U i/ 7 A , 

sivy^^n, mm^m^ a , t k d * 7 h , t^s/ya^^o 

X 7 i- 7 (Maprecos<DSilica Beads (g gig it)), 75' 7 X £ fc « -fe ^ 5 v 9 <D v 4 7 D * 7 

)\y$yMfrt>mw2tiz&m&®, m*.if, m , v 9 * */ 7 a $ f C « y f - 7 a © x 7 7 
'jyli, 7 7 ') y i*a $ ft a 5 u x f y l v y ^ 7 A^^(f 5 l t 1 5 o 20 

[0183] 

#fg0J3©HMy:, 7k, &5Wi, * («»©)8l*1£*r«»*k MAtf, 7 ;I/ 3 - h 
, ft(c2fr ?»5i@<DJ^^jl?^#ty|S«S fctt#ttffi»iffi7;l/3-;K flUfcf, x*/- 
;K ^y7"D/V-;HL<lin-7 , D/V-;k *5<fctf, #y ^Jx.(f, 7*'JtD 

- ;V , S> 9 'J -b u - ;V , 7 p e U y 9 V 3 - )l , V ;V if h - ;P t, L < tt ^ > 7 U > 7* y 3 

- ;l/ # y x f- U y 9 'J 3 - ;l/ , $ fc a & 7 J< 14 C 2 x x 7 ;l/ , C 2 ~ C 4 7 ;V -r t K t <D fi 

[0184] 

7j<, fes^fi, # 5£ *! fc J: S fi IS » , *§ ^ © £ 

SSfc*tLT\ 0.lfi»%fr &99fiM%, »S b < tt 10*«%fr S 80SS%O« B8 ©#fi T# 30 
ft t i 5 o 
[0185] 

[0186] 

[0187] 

jft (o/w)xv;l/^ 3 > , j*(tJ7K(w/o)xv;l/i? 3 Sfett^Ix7;l/-y 3 y(«/0/llfe(i 

*-;l//0/WSfctt0/W/0xv;l/^3 ^y-A, A-X, Xr»<y*, 

^;l/73 v i(^, -f^yftf ftttJN^^ttlKOfeO, 2ffiS fctt^ffln-y 3 y, 

X7b, ^-Xh, V 7 h-S-X h (#£, Rfl/¥flK^TM0^^{CiJ^ LT 

, 200s" 1 ©5?»fjiS©TT', 25°COS)iteje^^0.1^P.40Pa- sT'fe§^-X h)©7B^T' 

7J&5f S, ffifig^ti 'J -7-C > (leave-in)fflfi)c^T-fe 0 50 



[0 1 8 8] 
[0189] 

m (D m m k <t n ar , * » h a s fc , 

43 £ tf 
[01 90] 

WIBSSaa^a^JS-efebTJcv^o ^ftii, »t, f-a-7\ + 7- 

7. > # >y * X > It >y -7 x $ fc ti * - h > <D B M t* $> 1 % & 0 
[0191] 

EflCSMfcU RllliaSX h y X. i, + +>y7, ® K> W. K> 7 h V v ft it * 7-fe;K 
#fc7 g 8 £ ft D £ ft fc # f* i: ^o*ft£IiSitt^feoTlS^t 3 * /< - * + >y 7 i: 

siAs^'fyofeo-eftOis. otitis fe, Wft^^y 

, ^;l/7£fc««S!#(flap val ve) © IS "T? 3 „ 

[0 1 9 2] 

lOlltl^^btTUl 1 . c©J;^jl0 77yti, ?K S If fF 1^4,887,622^ 

B<DBmr°t>& 515, C O <fc a N fljfcfcf, fffFFR 2 796 529IC IS 1 £ ft T V> § . 

0>J*.&\ #fFFR 2 722 380£ IB® £ ft 5 M V 7 7 5/ © S T* £ D f# 5 
o 77'H-*tt5!}aftiftttX7Xh7-C!)7n7^, 7 x ;V K £fctt7/<f-3.7© 
fiT?feD#5, 77'J^-^tt, $ 0 ft 5. ft T ^ & ^ ( # 7 h $ tc » X * > 5> ) C £ 
» ftS^li, ^>J A . ^Sttff Jfl5,492,426^£fSic£ft?> <t 3 BB U S E # ^ fc 
itLoi!oDi:lS?nt^5<:tt$D#5. M x. l£ , FR 2 761 

959t;:fBi££ft5 £ 5 gSgtcLo^DtlS^nt^TtJ;^. 

[0 1 9 3] 

ilflttMMfcAftT fe, lf:liMWT*SoTUi\ CUtlt, S rl t € fc X J$ 
tt, #£7^71: fc«;W FOJg»tel!!ift**P«S U * 7 $ fc ti y ^ifcdflfo 
, *S^tt$i:46T)M^Scifc^-e#s„ S<p 0 p£m*Aft3£<D<fc5&££fft;«, $J 
tf, #fFtfcifigWO 01/03538K IS ft t^5 0 
[0194] 

£77% ^)x;l/r^^\ #yf^7"ia0, $fettflBl^O?l^fcj; OfrtoftSo l"7 

WE»^^»ttWteailiiJ*ftT^4^(ftllKRSCfc*^«r^Xri»**«"rSo 
[0195] 

$8 a, '>&<fcfc$#WfcS»^ffitt;|*»fr&«ig3ftf#3. aMfscfctf-ets&pT 

ffl tt #8 0 00 , # U 7 a tr U y $ ft It # U x ^ b 7 ^ $ ft § o 
[0196] 

SJii^ ft 5o 
[0197] 



[0198] 

v^Tfe<t<. c©iEOffi*t4§S©SB5*#1tW(*fett^9iittW)fc:ffL , o^-rci:lc<fc 

7,7- J v 9, 7ryr-J/3>4if)Tli, gStfx «r£, 7 >y * (rack)«« 

tCfctfftSiitftoT^TfeiV^ C © * 5 ft ttffi « . m X If s ft fF FR 2 806 273 10 
SfcfiWftfFR 2 775 566fc K tt £ ft T V S o » ft « d°p lC # f S <1 © <fc 5 ft H£ ffl It „ WflfFR 

2 727 609{C|B®$ nri/^ § 0 

[0199] 

fij«tt*£tr4>ft < t loon^^y^ssftsssi:, i, ftfcSSPfcja 

lflltt*fcoT*g£U ^ft<fc*»»#«lCfflffiM*«$Cfctf*#S«fc**r*-S*- 
hV*543T^TU^. C© c fc9ft*-b> / ti> If, #0FttiiBWO 03/018423$) 5 

Vtt^FfFFR 2 791 042 £ 12 IKS ftT ^ § . 
[ 0 2 0 0 ] 

SStCtt* 8»©PP»tE««tlfciK« D 3SJ|(drainer)fcg<I?- 5 a^ftS, 
C0J:H«<i!l!)SSIi7^iJ^-^i:, ? t ft fcf , f n^Lo^UISLT^Sfrt 20 
Lti%^Wt*ih<* o £ tZnimict c®«fc5ft«9JDS^«:> MX it, WffFFR 2 7 
92 618fci3«£ ft T l/^S o 
[ 0 2 0 1 ] 

x- n £ K> . AnJEES ftTi^S c 3 „ «#©«-&fc(4x gSKd-d^l/f 

$ffl£ft§*^:/<D)A;l/-?#ig<f£ft3o 
[ 0 2 0 2 ] 

[ 0 2 0 3 ] 

*5zwiti : m<DmMmic «t o , sefcsafcWisn*, 30 

[^fififlj 1 ] 

[ 0 2 0 4 ] 

# U (7 £ U ;l> & 4 V # ;l/ - rt//* * * V m << V # ;^;W7^'J/H 2-x f- ;l/ ^\ * */ 
;V ) # I) v - © 33 m 

lOOgOl'V K"r*y*lU y h;l/OS*S«tAftx g g (25°C ) 5> 90°C £ T* , 18$ 

[ 0 2 0 5 ] 

i05g©r ^ y v#;v — i05g©y- £ * y y i/P^/v, nog©^y 

Ff^yfeJ: 1 .8g<D 2, 5-tf 7. (2-if ;l/A + f ; >f ;1/ ;l/ jj- * 5/ )-2,5-S? * ;!/ *\ * it 

y (Akzo Nobel0Trigonox(SSiS«)141)* % 90^ T* 1B# m T An * 3 a 40 

[ 0 2 0 6 ] 
M £ % * 90°C IC 1 B# ft 30# U -O o 

[ 0 2 0 7 ] 

90g© 7 * >J ;H2-xf;l/'\+ v'/K 90gO -< y Ff* Vfeitf 1. 2g<D 2 , 5- 1£ X (2 
-x f- ;b 'N * +J- 7 ;l/ ;l/ * * > )-2 , 5-S/ f- Jl 'n ^ * > * % 0 90°C 30^ H" T 
S3 IB <o U tc An * & o 

[ 0 2 0 8 ] 

ii^ti^ 90 0 C{o3B#F B ^-& . ^ip-r?.o 

[ 0 2 0 9 ] 

50%o #yv-gtetoR*^yKT*y*fc£tfigj8*&;5 <) so 



C0210] 

Tgtf i iox © :j? y (7 £ y iv m << y # ;W* * * y ii & 4 v # ;l/x 17 a y y , t 
gtf -70°C © # 'J 7 * U ;l/ » 2-x f ;l/A+i/;l/(9^27n-v^, =fc l>\ 7 * 'J ;l/ & ^ y # 
$ <? y >im^ y #/l/x ;W7 * U ;H2-xf ;l/A+i/;K?)7 y # & Uv-fS 

[0211] 

£©#yv-«: s 103,900©fil¥K|#^ft £ 21,300©&¥i3#? ■r&fr'S, 4.89 



©£#ft£I£&o 0 

[ H fifi 2 ] 

[0212] 10 

ttToaSOU y/Xf^ -y * £ 81 Si L : 

-r y k -r * y 50S fi %© n fifc #j i © y a y # # y v - 65g 
zki&^intf y 4 y 7f by (parleam^j- ^ ;W 2 . ig 

t^f;l/Ff*/-;P 0.9g 
7 x — y 3 — y * <{ )l (Dow Corning 556C) 27. 8g 

# 'J t£ x;l/ tf a y K y /x -Y n -fe y a $ y v - (ISP© Antaron V220) 1.2g 
M 3g 
[02 1 3 ] 



W82©*^f-;l/Hr*y-;l/» ->'J3-y^^K PARLEAM^" -f ;b ., J'aUSfi'fyB 
ixxr/k J: t>\ ^ye^;HfnyKy/x^n-feyn^yv-^, » 60t "T* An JR L 20 

T-30D- < c i: fc ok 0 , COl^»*ffl^TffS. 
[02 1 4 ] 

[0215] 

l © U 7 /X f ^7 f t*f 5. ^ ^ 7 -v 7^lOfg;fTtt*, WT©#JE* 
ffl V T ffp L fc : 
[02 1 6 ] 

*©ffi©-2f fcjgiitetf 0 , ?gfitf 33kg/« 3 ©# y If tyfgj&ft (Joint Technique 30 
Lyonnais Indtt £ RE40x70EP3© £ 5& T* 15 % £ ft T ^ S ) © £ & & (40mmx70mm© fi 7? B T* 
„ JP2 3mm)£, £J#ft©S®# 33 + 1°C © S g fc ft S <fc 3 fc, 40°C © S Jg tC fii It ft fc 

* >y h y u - h ± t* im m ■? S o 

[02 1 7 ] 
[0218] 

KSI&x £ifft£> * S> If y SM20mm©7 y £ ;l/ (anvi l)_k {C , ^©^*® 

T?&!iDttw-3o tt> 3£spft:/itajB©7-iryyy *esi8«i©^y^ *ffl^r«Dffi< 40 

o *©7 y If 3l3SMS$$KSomeco*±© Imada DPS-20) % g ff T § y U 7, (Somec 

o?±©Statif Manuel Imada SV-2) IC |-->'f ISt§« 
[0219] 

80g/m 2 ©efe7 * h 3 (f-ffl^^y # . ^©iiifi{c, ^ifi*/ii^l© 
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Cosmetic composition comprising a block polymer and a 

non-volatile silicone oil 

The present invention relates to a cosmetic 

composition comprising a particular block polymer and a 
non-volatile silicone oil intended to be applied to 
human keratin materials, for instance the skin, the 
lips, the eyelashes, the eyebrows, the nails and the 
hair. The composition is more particularly intended to 
be applied to the skin or the lips. 

The composition according to the invention 
may be a makeup composition or a care composition for 
keratin materials, in particular for the skin and the 
lips, and preferably a makeup composition. 

The makeup composition may be a lip makeup 
product (lipstick) , a foundation, an eyeshadow, a 
makeup rouge, a concealer product, an eyeliner, a body 
makeup product, a mascara, a nail varnish or a hair 
makeup product . 

The care composition may be a body and facial 
skin care product, especially an antisun product or a 
skin-colouring product (such as a self-tanning 
product) . The composition may also be a haircare 
product, especially for holding the hairstyle or 
shaping the hair. 

Lipstick and foundation compositions are 
commonly used to give the lips or the skin, and 
especially the face, an aesthetic colour. These makeup 
products generally contain fatty phases such as waxes 
and oils, pigments and/or fillers and optionally 



additives, for instance cosmetic or dermatological 
active agents. 

When they are applied to the skin, these 
compositions have the drawback of transferring, i.e. of 
becoming at least partially deposited, and leaving 
marks, on certain supports with which they may come 
into contact and especially a glass, a cup, a 
cigarette, an item of clothing or the skin. This 
results in mediocre persistence of the applied film, 
making it necessary to regularly renew the application 
of the foundation or lipstick composition. Moreover, 
the appearance of these unacceptable marks, especially 
on blouse collars, may put certain women off using this 
type of makeup. 

"Transfer-resistant" lip and skin makeup 
compositions are thus sought, which have the advantage 
of forming a deposit that does not become at least 
partially deposited onto the supports with which they 
come into contact (glass, clothing, cigarette or 
fabric) . 

The known transfer-resistant compositions are 
generally based on silicone resins and volatile 
silicone oils, but these compositions have the drawback 
of leaving on the skin and the lips, after evaporation 
of the volatile silicone oils, a deposit that gives the 
user a sensation of dryness and tautness: the makeup 
deposit thus becomes uncomfortable over time. 



Furthermore, certain silicone resins may form a tacky 
makeup deposit and thus render the makeup even more 
uncomfortable . 

To reduce the uncomfortable effect of the 
makeup, it is possible to add non-volatile hydrocarbon- 
based oils, for instance polyisobutylene, but it is 
then found that, by using only non-volatile 
hydrocarbon-based oils, the transfer-resistance 
property of the makeup is altered. 

The aim of the present invention is thus to 
provide a cosmetic composition that has good transfer- 
resistance properties and that forms a deposit on 
keratin materials, in particular on the skin or the 
lips, which is comfortable over time. 

The inventors have discovered that it is 
possible to obtain such a composition by using a 
particular block polymer combined with a non-volatile 
silicone oil present in a sufficient amount. 

More specifically, one subject of the present 
invention is thus a cosmetic composition comprising a 
block polymer and a cosmetically acceptable organic 
liquid medium containing a non-volatile liquid fatty 
phase, characterized in that: 

- the block polymer is a film-forming linear ethylenic 
polymer, and 

- the non-volatile liquid fatty phase comprises at 
least 30% by weight, relative to the total weight of 



the non-volatile liquid fatty phase, of non-volatile 
silicone oil. 

Advantageously, the block polymer is free of 

styrene. 

More advantageously, the block polymer is 
non-elastomeric . 

More preferably, the block polymer comprises 
at least one first block and at least one second block 
that have different glass transition temperatures (Tg) , 
the said first and second blocks being connected 
together via an intermediate block comprising at least 
one constituent monomer of the first block and at least 
one constituent monomer of the second block. 

Preferably, the polymer has a polydispersity 
index I of greater than 2 . 

Preferably also, the first and second blocks 
are mutually incompatible. 

The composition according to the invention 
makes it possible to obtain a deposit, especially a 
makeup deposit, on keratin materials, in particular on 
the skin or the lips, which has good transfer- 
resistance properties, without any sensation of 
dryness, tautness or tack: the deposit thus obtained is 
therefore comfortable for the user to wear over time. 

A subject of the invention is also a process 
for making up keratin materials, in particular the skin 
or the lips, comprising the application to the keratin 



materials, in particular to the skin or the lips, of a 
composition as defined above. 

A subject of the invention is also the use of 
a composition as defined above to obtain a deposit on 
keratin materials, in particular on the skin or the 
lips, which has transfer-resistance properties and 
which is comfortable over time, 

A subject of the invention is also the use, 
in a cosmetic composition comprising a cosmetically 
acceptable organic liquid medium containing a non- 
volatile liquid fatty phase: 

- of a film-forming linear block ethylenic polymer, and 

- of a non-volatile silicone oil present in a content 
of at least 30% by weight, relative to the total weight 
of the non-volatile liquid fatty phase, 

to obtain a deposit on keratin materials, in particular 
on the skin or the lips, which has transfer-resistance 
properties and which is comfortable over time. 

The term "cosmetically acceptable organic 
liquid medium" means a medium comprising at least one 
organic compound that is liquid at room temperature 
(25°C) and atmospheric pressure (10 5 Pa) and that is 
compatible with keratin materials, especially the skin 
or the lips, such as the organic solvents or oils 
commonly used in cosmetic compositions. 

The block polymer of the composition 
according to the invention is a film-forming linear 



block ethylenic polymer. 

The term "ethylenic polymer" means a polymer 
obtained by polymerization of monomers comprising an 
ethylenic unsaturation. 

The term "block polymer" means a polymer 
comprising at least two different blocks and preferably 
at least three different blocks. 

The polymer is a polymer of linear structure. 
In contrast, a polymer of non-linear structure is, for 
example, a polymer of branched structure, of starburst 
or grafted form, or the like. 

The term "film-forming polymer" means a 
polymer capable of forming, by itself or in the 
presence of a film-forming auxiliary agent, a 
continuous film that adheres to a support, especially 
to keratin materials. 

The composition according to the invention 
advantageously comprises a block polymer comprising at 
least one first block and at least one second block, 
which are preferably mutually incompatible, and which 
have different glass transition temperatures (Tg) , the 
said first and second blocks being connected together 
via an intermediate block comprising at least one 
constituent monomer of the first block and at least one 
constituent monomer of the second block. 

It is pointed out that, in the text 
hereinabove and hereinbelow, the terms "first" and 



"second" blocks do not in any way condition the order 
of the said blocks in the structure of the polymer. 

The term "at least one block" means one or 
more blocks. 

The term "mutually incompatible blocks" means 
that the blend formed from the polymer corresponding to 
the first block and from the polymer corresponding to 
the second block is not miscible in the organic liquid 
that is the majority amount by weight of the organic 
liquid medium of the composition, at room temperature 
(25°C) and atmospheric pressure (10 s Pa), for a polymer 
blend content of greater than or equal to 5% by weight, 
relative to the total weight of the blend (polymers and 
solvent), it being understood that: 

i) the said polymers are present in the blend in a 
content such that the respective weight ratio ranges 
from 10/90 to 90/10, and 

ii) each of the polymers corresponding to the first and 
second blocks has an average (weight-average or number- 
average) molecular mass equal to that of the block 
polymer ± 15%. 

In the case where the organic liquid medium 
comprises a mixture of organic liquids, and should two 
or more organic liquids be present in identical mass 
proportions, the said polymer blend is immiscible in at 
least one of them. 

Needless to say, in the case where the 



organic liquid medium comprises only one organic 
liquid, this liquid is the majority organic liquid. 

Advantageously, the majority organic liquid 
of the composition is the organic solvent for 
polymerization of the block polymer or the majority 
organic solvent of the mixture of organic solvents for 
polymerization of the block polymer. 

The intermediate block is a block comprising 
at least one constituent monomer of the first block and 
at least one constituent monomer of the second block of 
the polymer and makes it possible to "compatibilize" 
these blocks. 

Preferably, the polymer used in the 
composition according to the invention does not 
comprise any silicon atoms in its skeleton. The term 
"skeleton" means the main chain of the polymer, as 
opposed to the pendent side chains. 

Preferably, the polymer used in the 
composition according to the invention is not water- 
soluble, i.e. the polymer is not soluble in water or in 
a mixture of water and of linear or branched lower 
monoalcohols containing from 2 to 5 carbon atoms, for 
instance ethanol, isopropanol or n-propanol, without pH 
modification, at an active material content of at least 
1% by weight, at room temperature (25°C) . 

Advantageously, the block polymer used 
according to the invention is present in the organic 



liquid medium of the composition. 

Preferably, the polymer used in the 
composition according to the invention is not an 
elastomer. 

The term u non-elastomeric polymer" means a 
polymer which, when it is subjected to a constraint 
intended to stretch it (for example by 30% relative to - 
its initial length), does not return to a length 
substantially identical to its initial length when the 
constraint ceases . 

More specifically, the term "non-elastomeric 
polymer" denotes a polymer with an instantaneous 
recovery Ri < 50% and a delayed recovery R 2 h < 70% after 
having been subjected to a 30% elongation. Preferably, 
Ri is < 30% and R 2 h < 50%. 

More specifically, the non-elastomeric nature 
of the polymer is determined according to the following 
protocol : 

A polymer film is prepared by pouring a 
solution of the polymer in a Teflon-coated mould, 
followed by drying for 7 days in an environment 
conditioned at 23 ± 5°C and 50 ± 10% relative humidity. 

A film about 100 |im thick is thus obtained, 
from which are cut rectangular specimens (for example 
using a punch) 15 mm wide and 80 mm long. 

This sample is subjected to a tensile stress 
using a machine sold under the reference Zwick, under 



the same temperature and humidity conditions as for the 
drying. 

The specimens are pulled at a speed of 
50 mm/min and the distance between the jaws is 50 mm, 
which corresponds to the initial length (1 0 ) of the 
specimen. 

The instantaneous recovery Ri is determined in 
the following manner: 

- the specimen is pulled by 30% Umax)/ i.e. about 0.3 
times its initial length (1 0 ) 

- the constraint is released by applying a return speed 
equal to the tensile speed, i.e. 50 mm/min, and the 
residual elongation of the specimen is measured as a 
percentage, after returning to zero constraint (e±) . 

The percentage instantaneous recovery (Ri) is 
given by the following formula: 

Ri = Umax - £i)/e m ax} x 100 

To determine the delayed recovery, the 
percentage residual elongation of the specimen (e 2 h) is 
measured. 

The percentage delayed recovery (R2h) is given 
by the following formula: 



R2h = Umax ~ E 2 h)/emax) * 100 



Purely as a guide, a polymer according to one 
embodiment of the invention has an instantaneous 
recovery Ri of 10% and a delayed recovery R 2 h of 30%. 

Preferably, the block polymer used in the 
compositions according to the invention has a 
polydispersity index I of greater than 2. 

The polydispersity index I of the polymer is 
equal to the ratio of the weight-average mass Mw to, the 
number-average mass Mn. 

The weight-average molar mass (Mw) and 
number-average molar mass (Mn) are determined by gel 
permeation liquid chromatography (THF solvent, 
calibration curve established with linear polystyrene 
standards, ref ractometric detector) . 

The weight-average mass (Mw) of the polymer 
used in the composition according to the invention is 
preferably less than or equal to 300 000; it ranges, 
for example, from 35 000 to 200 000 and better still 
from 45 000 to 150 000. 

The number-average mass (Mn) of the polymer 
used in the composition according to the invention is 
preferably less than or equal to 70 000; it ranges, for 
example, from 10 000 to 60 000 and better still from 
12 000 to 50 000. 

The polydispersity index of the polymer used 
in the composition according to the invention is 
greater than 2, for example greater than 2 and less 



than or equal to 9, preferably greater than or equal to 
2.5, for example ranging from 2.5 to 8, and better 
still greater than or equal to 2.8, especially from 2.8 
to 6. 

Each block of the polymer used in the 
composition according to the invention is derived from 
one type of monomer or from several different types of 
monomer . 

This means that each block may consist of a 
homopolymer or a copolymer; this copolymer constituting 
the block may in turn be random or alternating. 

Advantageously, the intermediate block 
comprising at least one constituent monomer of the 
first block and at least one constituent monomer of the 
second block of the polymer is a random polymer. 

Preferably, the intermediate block is derived 
essentially from constituent monomers of the first 
block and of the second block. 

The term "essentially" means at least 85%, 
preferably at least 90%, better still 95% and even 
better still 100%. 

Advantageously, the intermediate block has a 
glass transition temperature Tg that is between the 
glass transition temperatures of the first and second 
blocks . 

The glass transition temperatures indicated 
for the first and second blocks may be theoretical Tg 



values determined from the theoretical Tg values of the 
constituent monomers of each of the blocks, which may 
be found in a reference manual such as the Polymer 
Handbook, 3rd Edition, 1989, John Wiley, according to 
the following relationship, known as Fox's law: 

1/Tg=2 (tBi/Tgt), 
i 

m± being the mass fraction of the monomer i in the 
block under consideration and Tgi being the glass 
transition temperature of the homopolymer of the 
monomer i . 

Unless otherwise indicated, the Tg values 
indicated for the first and second blocks in the 
present patent application are theoretical Tg values. 

Advantageously, the first and second blocks 
of the polymer are such that the difference between the 
glass transition temperatures of the first and second 
blocks is generally greater than 10 °C, preferably 
greater than 20°C and better still greater than 30°C. 

In particular, the first block may be chosen 

from: 

a) a block with a Tg of greater than or equal to 40°C, 

b) a block with a Tg of less than or equal to 20 °C, 

c) a block with a Tg of between 20 and 40 °C, 

and the second block can be chosen from a category a) , 
b) or c) different from the first block. 

In the present invention, the expression: 



"between . and ..." is intended to denote a range of 
values for which the limits mentioned are excluded, and 
"from ... to ..." and "ranging from ... to ..." are 
intended to denote a range of values for which the 
limits are included. 

a) Block with a Tg of greater than or equal to 40°C 

The block with a Tg of greater than or equal 
to 40 °C has, for example, a Tg ranging from 40 to 
150 °C, preferably greater than or equal to 50°C, for 
example ranging from 50 °C to 120 °C and better still 
greater than or equal to 60°C, for example ranging from 
60°C to 120°C. 

The block with a Tg of greater than or equal 
to 40 °C may be a homopolymer or a copolymer. 

In the case where this block is a 
homopolymer, it is derived from a monomer whose 
homopolymer has a glass transition temperature of 
greater than or equal to 40 °C. 

In the case where the first block is a 
copolymer, it may be totally or partially derived from 
one or more monomers, the nature and concentration of 
which are chosen such that the Tg of the resulting 
copolymer is greater than or equal to 40 °C. The 
copolymer may comprise, for example: 

- monomers whose homopolymer has a Tg value of greater 
than or equal to 40 °C, for example a Tg ranging from 40 
to 150°C, preferably greater than or equal to 50°C, for 



example ranging from 50 °C to 120 °C and better still 
greater than or equal to 60 °C, for example ranging from 
60°C to 120°C, and 

- monomers whose homopolymer has a Tg value of less 
than 40 °C, chosen from monomers whose homopolymer has a 
Tg of between 20 and 40 °C and/or monomers whose 
homopolymer has a Tg of less than or equal to 20 °C, for 
example a Tg ranging from -100 to 20 °C, preferably less 
than 15°C, especially ranging from -80°C to 15°C and 
better still less than 10 °C, for example ranging from 
-50°C to 0°C, as described later. 



transition temperature of greater than or equal to 40°C 
are chosen, preferably, from the following monomers, 
also known as the main monomers: 

- methacrylates of formula CH 2 = CtCHaJ-COOR! 
in which Ri represents a linear or branched 
unsubstituted alkyl group containing from 1 to 4 carbon 
atoms, such as a methyl, ethyl, propyl or isobutyl 
group or Ri represents a C4 to Ci 2 cycloalkyl group, 

- acrylates of formula CH 2 = CH-COOR 2 

in which R 2 represents a C 4 to C i2 cycloalkyl group such 
as an isobornyl group or a tert-butyl group, 

- (meth) acrylamides of formula: 



The monomers whose homopolymer has a glass 




in which R7 and R 8 , which may be identical or different, 
each represent a hydrogen atom or a linear or branched 
Ci to C12 alkyl group such as an n-butyl, t -butyl, 
isopropyl, isohexyl, isooctyl or isononyl group; or R7 
represents H and R 8 represents a 1, l-dimethyl-3-oxobutyl 
group, 

and R' denotes H or methyl. Examples of monomers that 
may be mentioned include N-butylacrylamide, 
N-t-butylacryl amide, N-isopropylacrylamide, 
N,N-dimethylacrylamide and N,N-dibutylacrylamide, 
- and mixtures thereof. 

Main monomers that are particularly preferred 
are methyl methacrylate, isobutyl (meth) acrylate and 
isobornyl (meth) acrylate, and mixtures thereof. 
b) Block with a Tg of less than or equal to 2Q°C 

The block with a Tg of less than or equal to 
20 °C has, for example, a Tg ranging from -100 to 20°C, 
preferably less than or equal to 15°C, especially 
ranging from -80°C to 15°C and better still less than 
or equal to 10°C, for example ranging from -50°C to 
0°C. 

The block with a Tg of less than or equal to 
20 °C may be a homopolymer or a copolymer. 

In the case where this block is a 
homopolymer, it is derived from monomers which are such 
that the homopolymers prepared from these monomers have 
glass transition temperatures of less than or equal to 



20°C. This second block may be a homopolymer consisting 
of only one type of monomer (for which the Tg of the 
corresponding homopolymer is less than or equal to 
20°C) . 

In the case where the block with a Tg of less 
than or equal to 20 °C is a copolymer, it may be totally 
or partially derived from one or more monomers, the 
nature and concentration of which are chosen such that 
the Tg of the resulting copolymer is less than or equal 
to 20°C. 

It may comprise, for example 

- one or more monomers whose corresponding homopolymer 
has a Tg of less than or equal to 20 °C, for example a 
Tg ranging from -100 °C to 2G°C, preferably less than 
15°C / especially ranging from -80°C to 15°C and better 
still less than 10 °C, for example ranging from -50 °C to 
0°C / and 

- one or more, monomers whose corresponding homopolymer 
has a Tg of greater than 20 °C, such as monomers with a 
Tg of greater than or equal to 40°C, for example a Tg 
ranging from 40 to 150 °C, preferably greater than or 
equal to 50°C, for example ranging from 50°C to 120°C 
and better still greater than or equal to 60 °C, for 
example ranging from 60 °C to 120 °C and/or monomers with 
a Tg of between 20 and 40°C, as described above. 

Preferably, the block with a Tg of less than 
or equal to 20 °C is a homopolymer. 



The monomers whose homopolymer has a Tg of 
less than or equal to 20 °C are preferably chosen from 
the following monomers, or main monomer: 

- acrylates of formula CH 2 = CHCOOR 3/ 

R 3 representing a linear or branched Ci to C x2 
unsubstituted alkyl group, with the exception of the 
tert-butyl group, in which one or more hetero atoms 
chosen from O, N and S is (are) optionally 
intercalated, 

- methacrylates of formula CH 2 = C (CH 3 ) -COOR4, 
R 4 representing a linear or branched C 6 to C12 
unsubstituted alkyl group, in which one or more hetero 
atoms chosen from O, N and S is (are) optionally 
intercalated; 

- vinyl esters of formula R5-CO-O-CH = CH 2 

in which R 5 represents a linear or branched C 4 to C 12 
alkyl group, 

- C 4 to C12 alkyl vinyl ethers, such as methyl vinyl 
ether and ethyl vinyl ether, 

- N-(C 4 to C12) alkyl acrylamides, such as 
N-octylacrylamide, 

- and mixtures thereof. 

The main monomers that are particularly 
preferred for the block with a Tg of less than or equal 
to 20 °C are alkyl acrylates whose alkyl chain contains 
from 1 to 10 carbon atoms, with the exception of the 
tert-butyl group, such as methyl acrylate, isobutyl 



acrylate and 2-ethylhexyl acrylate, and mixtures 
thereof. 

c) Block with a Tg of between 20 and 40°C 

The block with a Tg of between 20 and 40 °C 
may be a homopolymer or a copolymer. 

In the case where this block is a 
homopolymer, it is derived from a monomer {or main 
monomer) whose homopolymer has a glass transition 
temperature of between 20 and 40 °C. 

The monomers whose homopolymer has a glass 
transition temperature of between 20 and 40 °C are 
preferably chosen from n-butyl methacrylate, cyclodecyl 
acrylate, neopentyl acrylate and isodecylacrylamide, 
and mixtures thereof. 

In the case where the block with a Tg of 
between 20 and 40°C is a copolymer, it is totally or 
partially derived from one or more monomers (or main 
monomer) whose nature and concentration are chosen such 
that the Tg of the resulting copolymer is between 20 
and 40°C. 

Advantageously, the block with a Tg of 
between 20 and 40°C is a copolymer totally or partially 
derived from: 

- main monomers whose corresponding homopolymer has a 
Tg of greater than or equal to 40 °C, for example a Tg 
ranging from 40°C to 150°C, preferably greater than or 
equal to 50 °C, for example ranging from 50 to 120 °C and 



better still greater than or equal to 60 °C, for example 
ranging from 60°C to 120°C, as described above, and 
- main monomers whose corresponding homopolymer has a 
Tg of less than or equal to 20 °C, for example a Tg 
ranging from -100 to 20 °C, preferably less than or 
equal to 15°C, especially ranging from -80°C to 15°C 
and better still less than or equal to 10 °C, for 
example ranging from -50°C to 0°C, as described above, 
the said monomers being chosen such that the Tg of the 
copolymer forming the first block is between 20 and 
40°C. 

Such main monomers are chosen, for example, 
from methyl methacrylate, isobornyl acrylate and 
methacrylate, butyl acrylate and 2-ethylhexyl acrylate, 
and mixtures thereof. 

Preferably, the proportion of the second 
block: with a Tg of less than or equal to 20 °C ranges 
from 10% to 85% by weight, better still from 20% to 70% 
and even better still from 20% to 50% by weight of the 
polymer. 

According to one embodiment, the block 
polymer used in the composition according to the 
invention is free of styrene. The term "polymer free of 
styrene" means a polymer comprising less than 10%, 
preferably less than 5%, preferably less than 2% and 
more preferably less than 1% by weight of, or even 
contains no, styrene monomer such as styrene or styrene 



derivatives, for instance methylstyrene, chlorostyrene 
or chloromethylstyrene. 

According to one embodiment, the block 
polymer of the composition according to the invention 
is derived from aliphatic ethylenic monomers. The term 
"aliphatic monomer" means a monomer comprising no 
aromatic groups. 

However, each of the blocks may contain in 
small proportion at least one constituent monomer of 
the other block. 

Thus, the first block may contain at least 
one constituent monomer of the second block, and vice 
versa. 

Each of the first and/or second blocks may 
comprise, in addition to the monomers indicated above, 
one or more other monomers known as additional 
monomers, which are different from the main monomers 
mentioned above. 

The nature and amount of this or these 
additional monomer (s) are chosen such that the block in 
which they are present has the desired glass transition 
temperature . 

This additional monomer is chosen, for 
example, from: 

a) hydrophilic monomers such as: 

- ethylenically unsaturated monomers comprising at 
least one carboxylic or sulfonic acid function, for 



instance : 

acrylic acid, methacrylic acid, crotonic acid, maleic 
anhydride, itaconic acid, fumaric acid, maleic acid, 
acrylamidopropanesulfonic acid, vinylbenzoic acid, 
vinylphosphoric acid, and salts thereof, 

- ethylenically unsaturated monomers comprising at 
least one tertiary amine function, for instance 

# 2-vinylpyridine, 4-vinylpyridine, dimethylaminoethyl 
methacrylate, diethylaminoethyl methacrylate and 
dimethylaminopropylmethacrylamide, and salts thereof, 

- methacrylates of formula CH 2 = C(CH 3 )-COOR 6 

in which R6 represents a linear or branched alkyl group 
containing from 1 to 4 carbon atoms, such as a methyl, 
ethyl, propyl or isobutyl group, the said alkyl group 
being substituted with one or more substituents chosen 
from hydroxyl groups (for instance 2-hydroxypropyl 
methacrylate and 2-hydroxyethyl methacrylate) and 
halogen atoms (CI, Br, I or F) , such as trif luoroethyl 
methacrylate, 

- methacrylates of formula CH 2 = C (CH 3 ) -COOR 9 , 

R g representing a linear or branched C 6 to d 2 alkyl 
group in which one or more hetero atoms chosen from 0, 
N and S is (are) optionally intercalated, the said 
alkyl group being substituted with one or more 
substituents chosen from hydroxyl groups and halogen 
atoms (CI, Br, I or F) ; 

- acrylates of formula CH 2 = CHCOORio, 



Rio representing a linear or branched C L to C12 alkyl 
group substituted with one or more substituents chosen 
from hydroxyl groups and halogen atoms (CI, Br, I or 
F) , such as 2-hydroxypropyl acrylate and 2-hydroxyethyl 
acrylate, or Rio represents a Ci to C12 alkyl-0-POE 
(polyoxyethylene) with repetition of the oxyethylene 
unit 5 to 30 times, for example methoxy-POE, or 
R 10 represents a polyoxyethylenated group comprising 
from 5 to 30 ethylene oxide units 

b) ethylenically unsaturated monomers comprising one or 
more silicon atoms, such as methacryloxypropyltri- 
methoxysilane and methacryloxypropyltris < trimethyl- 
siloxy) silane, 
- and mixtures thereof. 

Additional monomers that are particularly 
preferred are acrylic acid, methacrylic acid and 
trif luoroethyl methacrylate, and mixtures thereof. 

This or these additional monomer (s) generally 
represent (s) an amount of less than or equal to 30% by 
weight, for example from 1% to 30% by weight, 
preferably from 5% to 20% by weight and more preferably 
from 7% to 15% by weight, relative to the total weight 
of the first and/or second blocks. 

According to one preferred embodiment, the 
polymer used in the composition according to the 
invention is a non-silicone polymer, i.e. a polymer 
free of silicon atoms. 



Preferably, each of the first and second 
blocks comprises at least one monomer chosen from 
(meth) acrylic acid esters as defined above and 
optionally one monomer chosen from (meth) acrylic acid, 
and mixtures thereof. 

Advantageously, each of the first and second 
blocks is totally derived from at least one monomer 
chosen from (meth) acrylic acid esters as defined above 
and optionally one chosen monomer from (meth) acrylic 
acid, and mixtures thereof. 

The polymer used in the composition according 
to the invention may be obtained by free-radical 
solution polymerization according to the following 
preparation process: 

a portion of the polymerization solvent is 
introduced into a suitable reactor and heated until the 
adequate temperature for the polymerization is reached 
(typically between 60 and 120°C) , 

once this temperature is reached, the constituent 
monomers of the first block are introduced in the 
presence of some of the polymerization initiator, 
- after a time T corresponding to a maximum degree 
of conversion of 90%, the constituent monomers of the 
second block and the rest of the initiator are 
introduced, 

the mixture is left to react for a time T' 
(ranging from 3 to 6 hours) , after which the mixture is 



cooled to room temperature, 

the polymer dissolved in the polymerization 
solvent is obtained. 

The term ''polymerization solvent" means a 
solvent or a mixture of solvents . The polymerization 
solvent may be chosen especially from ethyl acetate, 
butyl acetate, alcohols such as isopropanol or ethanol, 
and aliphatic alkanes such as isododecane, and mixtures 
thereof. Preferably, the polymerization solvent is a 
mixture of butyl acetate and isopropanol or 
isododecane . 

According to a first embodiment, the polymer 
used in the composition according to the invention 
comprises at least one (especially one) first block 
with a Tg of greater than or equal to 40 °C, as 
described above in a) and at least one (especially one) 
second block with a Tg of less than or equal to 20 °C, 
as described above in b) . 

Preferably, the first block with a Tg of 
greater than or equal to 40 °C is a copolymer derived 
from monomers whose homopolymer has a glass transition 
temperature of greater than or equal to 40°C, such as 
the monomers described above. 

Advantageously, the second block with a Tg of 
less than or equal to 20°C is a homopolymer especially 
derived from monomers as described above. 

Preferably, the proportion of the block with 



a Tg of greater than or equal to 40°C ranges from 20% 
to 90%, better still from 30% to 80% and even better 
still from 50% to 70% by weight of the polymer. 

Preferably, the proportion of the block with 
a Tg of less than or equal to 20 °C ranges from 5% to 
75%, preferably from 15% to 50% and better still from 
25% to 45% by weight of the polymer. 

Thus, according to a first variant, the 
polymer used in the composition according to the 
invention may comprise: 

- a first block with a Tg of greater than or equal to 
40°C, for example having a Tg ranging from 70 to 110 °C, 
which is a methyl methacrylate/acrylic acid copolymer, 

- a second block with a Tg of less than or equal to 
20°C, for example ranging from 0 to 20 °C, which is a 
methyl acrylate homopolymer, and 

- an intermediate block that is a methyl 
methacrylate/acrylic acid/methyl acrylate copolymer. 

According to a second variant, the polymer 
used in the composition according to the invention may 
comprise : 

- a first block with a Tg of greater than or equal to 
40°C, for example ranging from 70 to 100°C, which is a 
methyl methacrylate/acrylic acid/trif luoroethyl 
methacrylate copolymer, 

- a second block with a Tg of less than or equal to 
20°C, for example ranging from 0 to 20°C, which is a 



methyl acrylate homopolymer, and 

- an intermediate block that is a methyl 
methacrylate/acrylic acid/methyl 

acrylate/trifluoroethyl methacrylate random copolymer. 

According to a third variant, the polymer 
used in the composition according to the invention may 
comprise: 

- a first block with a Tg of greater than or equal to 
40°C, for example ranging from 85 to 115°C, which is an 
isobornyl acrylate/isobutyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 

20 °C, for example ranging from -85 to -55 °C, which is a 
2-ethylhexyl acrylate homopolymer, and 

- an intermediate block, which is an isobornyl 
acrylate/isobutyl methacrylate/2-ethylhexyl acrylate 
random copolymer. 

According to a fourth variant, the polymer 
used in the composition according to the invention may 
comprise : 

- a first block with a Tg of greater than or equal to 
40°C, for example ranging from 85 to 115°C, which is an 
isobornyl acrylate /methyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 
20°C, for example ranging from -85 to -55°C, which is a 
2-ethylhexyl acrylate homopolymer, and 

- an intermediate block that is an isobornyl 
acrylate/methyl methacrylate/2-ethylhexyl acrylate 



random copolymer. 

According to a fifth variant, the polymer 
used in the composition according to the invention may 
comprise : 

- a first block with a Tg of greater than or equal to 
40°C, for example ranging from 95 to 125°C r which is an 
isobornyl acrylate/isobornyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 
20°C, for example ranging from -85 to -55 °C, which is a 
2-ethylhexyl acrylate hornopolymer , and 

- an intermediate block that is an isobornyl 
acrylate/isobornyl methacrylate/2-ethylhexyl acrylate 
random copolymer. 

According to a sixth variant, the polymer 
used in the composition according to the invention may 
comprise: 

- a first block with a Tg of greater than or equal to 
40°C, for example ranging from 85 to 115°C, which is an 
isobornyl methacrylate/isobutyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 
20°C, for example ranging from -35 to -5°C, which is an 
isobutyl acrylate hornopolymer, and 

- an intermediate block that is an isobornyl 
methacrylate/isobutyl methacrylate/isobutyl acrylate 
random copolymer. 

According to a seventh variant, the polymer 
used in the composition according to the invention may 



comprise: 

- a first block with a Tg of greater than or equal to 
40°C, for example ranging from 95 to 125°C, which is an 
isobornyl acrylate/isobornyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 
20°C, for example ranging from -35 to -5°C, which is an 
isobutyl acrylate homopolymer, and 

- an intermediate block that is an isobornyl 
acrylate/isobornyl methacrylate/isobutyl acrylate 
random copolymer. 

According to an eighth variant, the polymer 
used in the composition according to the invention may 
comprise: 

- a first block with a Tg of greater than or equal to 
40°C, for example ranging from 60 to 90 °C, which is an 
isobornyl acrylate/isobutyl methacrylate copolymer, 

- a second block with a Tg of less than or equal to 
20°C, for example ranging from -35 to -5°C, which is an 
isobutyl acrylate homopolymer, and 

- an intermediate block that is an isobornyl 
acrylate/isobutyl methacrylate/isobutyl acrylate random 
copolymer. 

According to a second embodiment, the polymer 
used in the composition according to the invention 
comprises at least one (especially one) first block 
with a glass transition temperature (Tg) of between 20 
and 40°C, in accordance with the blocks described in c) 



and at least one (especially one) second block with a 
glass transition temperature of less than or equal to 
20°C, as described above in b) or a glass transition 
temperature of greater than or equal to 40 °C, as 
described in a) above. 

Preferably, the proportion of the first block 
with a Tg of between 20 and 40°C ranges from 10% to 
85%, better still from 30% to 80% and even better still 
from 50% to 70% by weight of the polymer. 

When the second block is a block with a Tg of 
greater than or equal to 40 °C, it is preferably present 
in a proportion ranging from 10% to 85% by weight, 
better still from 20% to 70% and even better still from 
30% to 70% by weight of the polymer. 

When the second block is a block with a Tg of 
less than or equal to 20°C, it is preferably present in 
a proportion ranging from 10% to 85% by weight, better 
still from 20% to 70% and even better still from 20% to 
50% by weight of the polymer. 

Preferably, the first block with a Tg of 
between 20 and 40 °C is a copolymer derived from 
monomers which are such that the corresponding 
homopolymer has a Tg of greater than or equal to 40°C, 
and from monomers which are such that the corresponding 
homopolymer has a Tg of less than or equal to 20 °C. 

Advantageously, the second block with a Tg of 
less than or equal to 20°C or with a Tg of greater than 



or equal to 40 °C is a homopolymer . 

Thus, according to a first variant of this 
second embodiment , the polymer used in the composition 
according to the invention may comprise: 

- a first block with a Tg of between 20 and 40°C, for 
example with a Tg of 25 to 39 °C, which is a copolymer 
comprising at least one methyl acrylate monomer, at 
least one methyl methacrylate monomer and at least one 
acrylic acid monomer, 

- a second block with a Tg of greater than or equal to 
40°C, for example ranging from 85 to 125°C / which is a 
homopolymer composed of methyl methacrylate monomers, 
and 

- an intermediate block comprising at least one methyl 
acrylate or methyl methacrylate monomer, and 

- an intermediate block comprising methyl methacrylate 
at least one acrylic acid monomer and at least one 
methyl acrylate monomer. 

According to a second variant of this second 
embodiment, the polymer used in the composition 
according to the invention may comprise : 

- a first block with a Tg of between 20 and 40°C, for 
example with a Tg of 21 to 39°C, which is a copolymer 
comprising isobornyl acrylate/isobutyl 
methacrylate/2-ethylhexyl acrylate, 

- a second block with a Tg of less than or equal to 
20°C, for example ranging from -65 to -35°C, which is 



methyl methacrylate homopolymer, and 

- an intermediate block that is an isobornyl 
acrylate/isobutyl methacrylate/2-ethylhexyl acrylate 
random copolymer. 

According to a third variant of this second 
embodiment, the polymer used in the composition 
according to the invention may comprise: 

- a first block with a Tg of between 20 and 40°C, for 
example with a Tg from 21 to 39°C / which is an 
isobornyl acrylate /methyl acrylate/acrylic acid 
copolymer, 

- a second block with a Tg of greater than or equal to 
40°C, for example ranging from 85 to 115°C, which is an 
isobornyl acrylate homopolymer, and 

- an intermediate block that is an isobornyl 
acrylate/methyl acrylate/acrylic acid random copolymer. 

The block polymer described above may be 
present in the composition according to the invention 
in a content ranging from 0.1% to 90% by weight, 
preferably ranging from 0.5% to 50% by weight and 
preferentially ranging from 0.5% to 30% by weight, 
relative to the total weight of the composition. 

The composition according to the invention 
comprises a silicone oil. 

The term "oil" means any non-aqueous medium 
that is liquid at room temperature (25°C) and 
atmospheric pressure (760 mmHg) , which is compatible 



with application to the skin, mucous membranes (the 
lips) and/or the integuments (nails, eyelashes, 
eyebrows or hair) . 

The term "non-volatile oil" means an oil that 
is capable of remaining on the skin at room temperature 
(25°C) and atmospheric pressure for at least one hour 
and that especially has a non-zero vapour pressure at 
room temperature (25°C) and atmospheric pressure, of 
less than 0.01 mmHg (1.33 Pa). 

The non-volatile silicone oil preferably has 
a viscosity within the range from 10 to 10 000 cSt and 
better still from 10 to 5000 cSt . 

The non-volatile silicone oil may be chosen 
from non-volatile polydimethylsiloxanes (PDMSs) ; poly- 
dimethylsiloxanes comprising alkyl, alkoxy or phenyl 
groups, pendent or at the end of a silicone chain, 
these groups containing from 2 to 24 carbon atoms; 
phenyl silicones, for instance phenyl trimethicones, 
phenyl dimethicones, phenyltrimethylsiloxydiphenyl- 
siloxanes, diphenyl dimethicones and diphenylmethyl- 
diphenyltrisiloxanes; polysiloxanes modified with fatty 
acids (especially of C B -C 2 o) , fatty alcohols (especially 
of C 8 -C 2 o) or polyoxyalkylenes (especially polyoxyethyl- 
ene and/or polyoxypropylene) ; amino silicones; 
silicones containing hydroxyl groups; fluoro silicones 
comprising a fluoro group that is pendent or at the end 
of a silicone chain, containing from 1 to 12 carbon 



atoms, some or all of the hydrogens of which are 
replaced with fluorine atoms; and mixtures thereof. 

Advantageously, the non-volatile silicone oil 
is chosen from non-volatile phenyl silicone oils. 

The non-volatile phenyl silicone oil may be 
chosen from the phenyl silicones of formula (VI) below: 
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in which 

- Rl to RIO, independently of each other, are saturated 
or unsaturated, linear, cyclic or branched C1-C30 
hydrocarbon-based radicals, 

- m, n, p and q are, independently of each other, 
integers between 0 and 900, with the proviso that the 
sum "m+n+q" is other than 0. 

Preferably, the sum >x m+n+q" is between 1 and 

100. 

Preferably, the sum "m+n+p+q" is between 1 
and 900 and better still between 1 and 800. 
Preferably, q is equal to 0. 

Preferably, the non-volatile phenyl silicone 
oil is chosen from the phenyl silicones of formula 
(VII) below: 




in which: 

- Rl to R6, independently of each other, are saturated 
or unsaturated, linear, cyclic or branched C1-C30 
hydrocarbon-based radicals, 

- m, n and p are, independently of each other, integers 
between 0 and 100, with the proviso that the sum "n+m" 
is between 1 and 100. 

Preferably, Rl to R6, independently of each 
other, represent a saturated linear or branched C1-C30 
and especially C1-C12 hydrocarbon-based radical, and in 
particular a methyl, ethyl, propyl or butyl radical. 

Rl to R6 may especially be identical, and may 
also be a methyl radical. 

Preferably, it is possible to have m=l or 2 
or 3, and/or n=0 and/or p=0 or 1 . 

The phenyl silicone oils may be chosen from 
phenyl trimethicones, phenyl dimethicones, phenyl 
trimethylsiloxy diphenylsiloxanes, diphenyl 
dimethicones and diphenyl methyldiphenyl trisiloxanes, 
and mixtures thereof. 

Preferably, the weight-average molecular 
weight of the phenyl silicone oil is between 500 and 



10 000. 

Advantageously, the phenyl silicone oil used 
is a phenyl silicone oil of formula (VI) with a 
viscosity at 25°C of between 5 and 1500 mm 2 /s (i.e. 5 to 
1500 cSt), preferably with a viscosity of between 5 and 
1000 mmVs (i.e. 5 to 1000 cSt) . 

Non-volatile phenyl silicone oils that may 
especially be used include phenyl trimethicones . such as 
DC556 from Dow Corning (22.5 cSt) , the oil Silbione 
70663V30 from Rhone-Poulenc (28 cSt) , or diphenyl 
dimethicones such as the Belsil oils, especially Belsil 
PDM1000 (1000 cSt) , Belsil PDM 200 (200 cSt) and Belsil 
PDM 20 (20 cSt) from Wacker. The values in parentheses 
represent the viscosities at 25 °C. 

The non-volatile silicone oil may be present 
in the composition according to the invention in a 
content ranging from 30% to 95% by weight, preferably 
ranging from 40% to 85% by weight and preferentially 
ranging from 50% to 80% by weight, relative to the 
total weight of the non-volatile liquid fatty phase. 

The non-volatile silicone oil may be present 
in the composition according to the invention in a 
content ranging from 0.1% to 70% by weight, preferably 
ranging from 1% to 50% by weight and preferentially 
ranging from 1% to 30% by weight, relative to the total 
weight of the composition. 

According to one particularly preferred 



embodiment, the organic liquid medium of the 
composition contains at least one organic liquid that 
is the or one of the organic solvent (s) for 
polymerization of the block polymer as described above. 
Advantageously, the said organic polymerization solvent 
is the organic liquid that is in majority amount by 
weight in the organic liquid medium of the cosmetic 
composition. 

The non-volatile liquid fatty phase of the 
composition according to the invention may also 
comprise at least one non-silicone non-volatile oil, 
especially a non-volatile hydrocarbon-based oil. 
Preferably, the oily non-volatile liquid fatty phase is 
macroscopically homogeneous, i.e. homogeneous to the 
naked eye. 

The term ""hydrocarbon-based oil" means an oil 
formed essentially from, or consisting of, carbon and 
hydrogen atoms, and possibly oxygen or nitrogen atoms, 
and containing no silicon or fluorine atoms. It may 
contain alcohol, ester, ether, carboxylic acid, amine 
and/or amide groups. 

The non-silicone non-volatile oil may be 
present in a content ranging from 0.1% to 70% by 
weight, preferably ranging from 0.5% to 60% by weight 
and preferentially ranging from 1% to 50% by weight, 
relative to the total weight of the non-volatile liquid 
fatty phase. 



The non-silicone non-volatile oil may be 
present in the composition according to the invention 
in a content ranging from 0.1% to 60% by weight, 
preferably ranging from 0.5% to 30% by weight and 
preferentially ranging from 1% to 20% by weight, 
relative to the total weight of the composition. 

Non-silicone non-volatile oils that may be 
used include non-volatile hydrocarbon-based oils such 
as liquid paraffin (or petroleum jelly), squalane, 
hydrogenated polyisobutylene (parleam oil) , perhydro- 
squalene, mink oil, turtle oil, soybean oil, sweet 
almond oil, beauty-leaf oil, palm oil, grapeseed oil, 
sesame seed oil, maize oil, arara oil, rapeseed oil, 
sunflower oil, cotton seed oil, apricot oil, castor 
oil, avocado oil, jojoba oil, olive oil or cereal germ 
oil; lanolic acid, oleic acid, lauric acid or stearic 
acid esters; fatty esters, especially of Ci Z -C 3 6, such as 
isopropyl myristate, isopropyl palmitate, butyl 
stearate, hexyl laurate, diisopropyl adipate, isononyl 
isononanoate, 2-ethylhexyl palmitate, 2-hexyldecyl 
laurate, 2-octyldecyl palmitate, 2-octyldodecyl 
myristate or lactate, bis (2-ethylhexyl) succinate, 
diisostearyl malate, and glyceryl or diglyceryl 
triisostearate; higher fatty acids, especially of C 14 - 
C 22 r such as myristic acid, palmitic acid, stearic acid, 
behenic acid, oleic acid, linoleic acid, linolenic acid 
or isostearic acid; higher fatty alcohols, especially 



of Ci6-C 22 / such as cetanol, oleyl alcohol, linoleyl 
alcohol, linolenyl alcohol, isostearyl alcohol or 
octyldodecanol; and mixtures thereof. 

Advantageously, the non-silicone non-volatile 
oil is chosen from hydrocarbons, especially alkanes, 
for instance hydrogenated polyisobutene . 

The composition according to the invention 
may also comprise at least one volatile oil. 

The term "volatile oil" means any non-aqueous 
medium that is capable of evaporating from the skin or 
the lips in less than one hour, and which especially 
has a vapour pressure, at room temperature and 
atmospheric pressure, ranging from 1CT 3 to 300 mmHg 
(0.13 Pa to 40 000 Pa) . 

According to the invention, one or more 
volatile oils may be used. 

These oils may be hydrocarbon-based oils or 
silicone oils optionally comprising alkyl or alkoxy 
groups that are pendent or at the end of a silicone 
chain. 

As volatile silicone oils that may be used in 
the invention, mention may be made of linear or cyclic 
silicones containing from 2 to 7 silicon atoms, these 
silicones optionally comprising alkyl or alkoxy groups 
containing from 1 to 10 carbon atoms. As volatile 
silicone oils that may be used in the invention, 
mention may be made especially of 



octamethylcyclotetrasiloxane, decamethylcyclopenta- 
siloxane, dodecamethylcyclohexasiloxane, heptamethyl- 
hexyltrisiloxane, heptamethyloctyltrisiloxane, octa- 
methyltrisiloxane and decamethyltetrasiloxane, and 

mixtures thereof. 

As other volatile oils that may be used in 
the invention, C 8 -Ci 6 isoalkane oils (also known as 
isoparaff ins) , for instance isododecane, isodecane and 
isohexadecane and, for example, the oils sold under the 
trade names Isopar and Permethyl, and especially iso- 
dodecane (Permethyl 99A), are especially preferred. 

The volatile oil may be present in the 
composition according to the invention in a content 
ranging from 0.1% to 90% by weight, preferably ranging 
from 1% to 70% by weight and preferentially ranging 
from 5% to 50% by weight, relative to the total weight 
of the composition. 

The composition may comprise, besides the 
block polymer described above according to the 
invention, an additional polymer such as a film-forming 
polymer. According to the present invention, the term 
"film-forming polymer" means a polymer that is capable, 
by itself or in the presence of an auxiliary film- 
forming agent, of forming a continuous film that 
adheres to a support, especially to keratin materials. 

Among the film-forming polymers that may be 
used in the composition of the present invention, 



mention may be made of synthetic polymers, of free- 
radical type or of polycondensate type, and polymers of 
natural origin, and mixtures thereof. Film-forming 
polymers that may be mentioned in particular include 
acrylic polymers, polyurethanes, polyesters, 
polyamides, polyureas and cellulose-based polymers, for 
instance nitrocellulose. 

The composition according to the invention 
may also comprise at least some fatty substances that 
are solid at room temperature, chosen especially from 
waxes, pasty fatty substances and gums, and mixtures 
thereof. These fatty substances may be of animal, 
plant, mineral or synthetic origin. 

For the purposes of the present invention, 
the term "wax" means a lipophilic compound that is 
solid at room temperature (25°C) , which undergoes a 
reversible solid/liquid change of state, and which has 
a melting point of greater than or equal to 30 °C, which 
may be up to 120°C. 

By bringing the wax to the liquid state 
(melting) , it is possible to make it miscible with the 
oils possibly present and to form a microscopically 
homogeneous mixture, but, on returning the temperature 
of the mixture to room temperature, recrystallization 
of the wax is obtained in the oils of the mixture. The 
melting point of the wax may be measured using a 
differential scanning calorimeter (DSC) , for example 



the calorimeter sold under the name DSC 30 by the 
company Mettler. 

The wax may also have a hardness ranging from 
0.05 MPa to 15 MPa and preferably ranging from 6 MPa to 
15 MPa * The hardness is determined by measuring the 
compressive force, measured at 20°C using the 
texturometer sold under the name TA-XT2i by the company 
Rheo, equipped with a stainless-steel cylinder 2 mm in 
diameter travelling at a measuring speed of 0.1 mm/s 
and penetrating the wax to a penetration depth of 
0.3 mm. 

The waxes may be hydrocarbon-based waxes, 
fluoro waxes and/or silicone waxes and may be of plant, 
mineral, animal and/or synthetic origin. In particular, 
the waxes have a melting point of greater than 25 °C and 
better still greater than 45°C. 

As waxes that may be used in the composition 
of the invention, mention may be made of beeswax, 
carnauba wax or candelilla wax, paraffin, 
microcrystalline waxes, ceresin or ozokerite, synthetic 
waxes, for instance polyethylene waxes or Fischer- 
Tropsch waxes, and silicone waxes, for instance alkyl 
or alkoxy dimethicones containing from 16 to 45 carbon 
atoms . 

The gums are generally polydimethylsiloxanes 
(PDMSs) of high molecular weight or cellulose gums or 
polysaccharides, and the pasty substances are generally 



hydrocarbon-based compounds, for instance lanolins and 
derivatives thereof, or PDMSs . 

The nature and amount of the solid substances 
depend on the desired mechanical properties and 
textures. As a guide, the composition may contain from 
0.1% to 50% by weight and better still from 1% to 30% 
by weight of waxes relative to the total weight of the 
composition. 

The composition according to the invention 
may also comprise one or more dyestuffs chosen from 
water-soluble dyes and pulverulent dyestuffs, for 
instance pigments, nacres and flakes that are well 
known to those skilled in the art. The dyestuffs may be 
present in the composition in a content ranging from 
0.01% to 50% by weight and preferably from 0.01% to 30% 
by weight relative to the weight of the composition. 

The term "pigments" should be understood as 
meaning white or coloured, mineral or organic particles 
of any shape, which are insoluble in the physiological 
medium and which are intended to colour the 
composition. 

The term "nacres" should be understood as 
meaning iridescent particles of any shape, produced 
especially by certain molluscs in their shell, or 
alternatively synthesized. 

The pigments may be white or coloured, and 
mineral and/or organic. Among the mineral pigments that 



may be mentioned are titanium dioxide, optionally 
surface-treated, zirconium oxide or cerium oxide, and 
also zinc oxide, iron oxide (black, yellow or red) or 
chromium oxide, manganese violet, ultramarine blue, 
chromium hydrate and ferric blue, and metal powders, 
for instance aluminium powder or copper powder. 

Among the organic pigments that may be 
mentioned are carbon black, pigments of D & C type, and 
lakes based on cochineal carmine or on barium, 
strontium, calcium or aluminium. 

Mention may also be made of pigments with an 
effect, such as particles comprising a natural or 
synthetic, organic or mineral substrate, for example 
glass, acrylic resins, polyester, polyurethane, 
polyethylene terephthalate, ceramics or aluminas, the 
said substrate being uncoated or coated with metal 
substances, for instance aluminium, gold, silver, 
platinum, copper or bronze, or with metal oxides, for 
instance titanium dioxide, iron oxide or chromium 
oxide, and mixtures thereof. 

The nacreous pigments may be chosen from 
white nacreous pigments such as mica coated with 
titanium or with bismuth oxychloride, coloured nacreous 
pigments such as titanium mica coated with iron oxides, 
titanium mica coated especially with ferric blue or 
chromium oxide, titanium mica coated with an organic 
pigment of the abovementioned type and also nacreous 



pigments based on bismuth oxychloride. Interference 
pigments, especially liquid-crystal pigments or 
multilayer pigments, may also be used. 

The water-soluble dyes are, for example, 
beetroot juice or methylene blue. 

The composition according to the invention 
may also comprise one or more fillers, especially in a 
content ranging from 0.01% to 50% by weight and 
preferably ranging from 0.01% to 30% by weight, 
relative to the total weight of the composition. The 
term "fillers" should be understood as meaning 
colourless or white, mineral or synthetic particles of 
any shape, which are insoluble in the medium of the 
composition, irrespective of the temperature at which 
the composition is manufactured. These fillers serve 
especially to modify the rheology or the texture of the 
composition. 

The fillers may be mineral or organic in any 
form, platelet-shaped, spherical or oblong, 
irrespective of the crystallographic form (for example 
leaflet, cubic, hexagonal, orthorhombic, etc.). Mention 
may be made of talc, .mica, silica, kaolin, polyamide 
(Nylon®) powders (Orgasol® from Atochem) , poly-p- 
alanine powder and polyethylene powder, powders of 
tetrafluoroethylene polymers (Teflon®) , lauroyllysine, 
starch, boron nitride, hollow polymer microspheres such 
as those of polyvinylidene chloride/acrylonitrile, for 



instance Exapancel® (Nobel Industrie) or acrylic acid 
copolymers (Polytrap® from the company Dow Corning) and 
silicone resin microbeads (for example Tospearls® from 
Toshiba) , elastomeric polyorganosiloxane particles, 
precipitated calcium carbonate, magnesium carbonate, 
magnesium hydrocarbonate, hydroxyapatite, hollow silica 
microspheres (Silica Beads® from Maprecos), glass or 
ceramic microcapsules, and metal soaps derived from 
organic carboxylic acids containing from 8 to 22 carbon 
atoms and preferably from 12 to 18 carbon atoms, for 
example zinc, magnesium or lithium stearate, zinc 
laurate or magnesium myristate. 

The composition may comprise a hydrophilic 
medium comprising water or a mixture of water and 
hydrophilic organic solvent (s) , for instance alcohols 
and especially linear or branched lower monoalcohols 
containing from 2 to 5 carbon atoms, for instance 
ethanol, isopropanol or n-propanol, and polyols, for 
instance glycerol, diglycerol, propylene glycol, 
sorbitol or pentylene glycol, and polyethylene glycols, 
or hydrophilic C2 ethers and C2-C4 aldehydes. 

The water or the mixture of water and 
hydrophilic organic solvents may be present in the 
composition according to the invention in a content 
ranging from 0.1% to 99% by weight and preferably from 
10% to 80% by weight relative to the total weight of 
the composition. 



The composition according to the invention 
may also contain ingredients commonly used in 
cosmetics, such as vitamins, thickeners, trace 
elements, softeners, sequestering agents, fragrances, 
acidifying or basifying agents, preserving agents, 
sunscreens, surfactants, antioxidants, agents for 
preventing hair loss, antidandruff agents and 
propellants, or mixtures thereof. 

Needless to say, a person skilled in the art 
will take care to select this or these optional 
additional compound (s), and/or the amount thereof, such 
that the advantageous properties of the corresponding 
composition according to the invention are not, or are 
not substantially, adversely affected by the envisaged 
addition. 

The composition according to the invention 
may especially be in the form of a suspension, a 
dispersion, a solution, a gel, an emulsion, especially 
an oil-in-water (0/W) emulsion, a water-in-oil (W/0) 
emulsion or a multiple emulsion (W/O/W or polyol/O/W or 
0/W/O emulsion) , in the form of a cream, a mousse, a 
stick, a dispersion of vesicles, especially of ionic or 
nonionic lipids, a two-phase or multi-phase lotion, a 
spray, a powder, a paste, especially a soft paste 
(especially a paste with a dynamic viscosity at 25°C of 
about from 0.1 to 40 Pa.s under a shear rate of 200 s~ x , 
after measurement for 10 minutes in cone/plate 



geometry) . The composition may be anhydrous; for 
example, it may be an anhydrous stick or paste. The 
composition may be a leave-in composition, 

A person skilled in the art may select the 
appropriate presentation form, and also the method for 
preparing it, on the basis of his general knowledge, 
taking into account firstly the nature of the 
constituents used, especially their solubility in the 
support, and secondly the intended application for the 
composition . 

According to another aspect, the invention 
also relates to a cosmetic assembly comprising: 

i) a container delimiting at least one 
compartment, the said container being closed 
by a closing member; and 

ii) a composition placed inside the said 
compartment, the composition being in 
accordance with any one of the preceding 
claims . 

The container may be in any adequate form. It 
may especially be in the form of a bottle, a tube, a 
jar, a case, a box, a sachet or a carton. 

The closing member may be in the form of a 
removable stopper, a lid, a cap, a tear-off strip or a 
capsule, especially of the type comprising a body 
attached to the container and a cover cap articulated 
on the body. It may also be in the form of a member for 



selectively closing the container, especially a pump, a 
valve or a flap valve. 

The container may be combined with an 
applicator, especially in the form of a brush 
comprising an arrangement of bristles maintained by a 
twisted wire. Such a twisted brush is described 
especially in patent US 4 887 622. It may also be in 
the form of a comb . comprising a plurality of 
application members, obtained especially by moulding. 
Such combs are described, for example, in patent 
FR 2 796 529. The applicator may be in the form of a 
fine brush, as described, for example, in patent 
FR 2 722 380. The applicator may be in the form of a 
block of foam or of elastomer, a felt or a spatula. The 
applicator may be free (tuft or sponge) or securely 
fastened to a rod borne by the closing member, as 
described, for example, in patent US 5 492 426. The 
applicator may be securely fastened to the container, 
as described, for example, in patent FR 2 7 61 959. 

The product may be contained directly in the 
container, or indirectly. By way of example, the 
product may be arranged on an impregnated support, 
especially in the form of a wipe or a pad, and arranged 
(individually or in plurality) in a box or in a sachet. 
Such a support incorporating the product is described, 
for example, in patent application WO 01/03538. 

The closing member may be coupled to the 



container by screwing. Alternatively, the coupling 
between the closing member and the container is done 
other than by screwing, especially via a bayonet 
mechanism, by click-fastening, gripping, welding, 
bonding or by magnetic attraction. The term "click- 
fastening" in particular means any system involving the 
crossing of a bead or cord of material by elastic 
deformation of a portion, especially of the closing 
member, followed by return to the elastically 
unconstrained position of the said portion after the 
crossing of the bead or cord. 

The container may be at least partially made 
of thermoplastic material- Examples of thermoplastic 
materials that may be mentioned include polypropylene 
or polyethylene. 

Alternatively, the container is made of non- 
thermoplastic material, especially glass or metal (or 
alloy) . 

The container may have rigid walls or 
deformable walls, especially in the form of a tube or a 
tubular bottle. 

The container may comprise means for 
distributing or facilitating the distribution of the 
composition. By way of example, the container may have 
deformable walls so as to allow the composition to exit 
in response to a positive pressure inside the 
container, this positive pressure being caused by 



elastic (or non-elastic) squeezing of the walls of the 
container. Alternatively, especially when the product 
is in the form of a stick, the product may be driven 
out by a piston mechanism. Still in the case of a 
stick, especially of makeup product (lipstick, 
foundation, etc.), the container may comprise a 
mechanism, especially a rack mechanism, a threaded-rod 
mechanism or a helical groove mechanism, and may be 
capable of moving a stick in the direction of the said 
aperture. Such a mechanism is described, for example, 
in patent FR 2 806 273 or in patent FR 2 775 566. Such 
a mechanism for a liquid product is described in patent 
FR 2 727 609. 

The container may consist of a carton with a 
base delimiting at least one housing containing the 
composition, and a lid, especially articulated on the 
base, and capable of at least partially covering the 
said base. Such a carton is described, for example, in 
patent application WO 03/018423 or in patent 
FR 2 791 042. 

The container may be equipped with a drainer 
arranged in the region of the aperture of the 
container. Such a drainer makes it possible to wipe the 
applicator and possibly the rod to which it may be 
securely fastened. Such a drainer is described, for 
example, in patent FR 2 792 618. 

The composition may be at atmospheric 



pressure inside the container (at room temperature) or 
pressurized, especially by means of a propellent gas 
(aerosol) . In the latter case, the container is 
equipped with a valve (of the type used for aerosols) . 

The content of the patents or patent 
applications mentioned above are incorporated by 
reference into the present patent application. 

The invention is illustrated in greater 
detail by the examples described below. 

Example 1 : 

Preparation of a poly (isobornyl acrylate/ 
isobornyl methacrylate/2-ethylhexyl acrylate) polymer 

100 g of isododecane are introduced into a 
1 litre reactor and the temperature is then increased 
so as to pass from room temperature (25 °C) to 90 °C over 
1 hour. 

105 g of isobornyl acrylate, 105 g of 
isobornyl methacrylate, 110 g of isododecane and 1.8 g 
of 2, 5-bis (2-ethylhexanoylperoxy) -2, 5-dimethylhexane 
(Trigonox® 141 from Akzo Nobel) are then added, at 90 °C 
and over 1 hour. 

The mixture is maintained at 90 °C for 1 hour 
30 minutes. 

90 g of 2-ethylhexyl acrylate, 90 g of 
isododecane and 1.2 g of 2, 5-bis (2-ethylhexanoyl- 
peroxy) -2, 5-dimethylhexane are then introduced into the 
above mixture, still at 90°C and over 30 minutes. 



The mixture is maintained at 90 °C for 3 hours 
and is then cooled. 

A solution containing 50% polymer active 
material in isododecane is obtained. 

A polymer comprising a poly (isobornyl 
acrylate/isobornyl methacrylate) first block with a Tg 
of 110 °C, a poly-2-ethylhexyl acrylate second block 
with a Tg of -70 °C and an intermediate block that is an 
isobornyl acrylate/isobornyl methacrylate/2-ethylhexyl 
acrylate random polymer is obtained. 

This polymer has a weight-average mass of 
103 900 and a number-average mass of 21 300 , i.e. a 
polydispersity index I of 4.89. 

Example 2 : 

A lipstick having the composition below was 

prepared: 



Block polymer of Example 1 at 50% by weight in 



isododecane 65 g 

Hydrogenated polyisobutylene (parleam oil) 2.1 g 

Octyldodecanol 0.9 g 

Phenyl silicone oil (Dow Corning 556C) 27.8 g 
Polyvinylpyrrolidone/ eicosene copolymer 

(Antaron V220 from ISP) 1.2 g 

Pigments 3- g 



The octyldodecanol, the silicone oil, the 
parleam oil, the sucrose acetate isobutyrate and the 
polyvinylpyrrolidone/eicosene copolymer are mixed 
together with heating at about 60°C. A ground 
pigmentary mixture of the pigments is made with this 
mixture by the grinding the mixture three times in a 
three-roll mill. 

The ground pigmentary mixture, the 
isododecane and the block polymer are then mixed 
together at room temperature and the silica is then 
finally introduced. The formulation is then introduced 
into a leaktight heating bottle. 

The transfer-resistance properties of the 
makeup film obtained with this lipstick were then 
evaluated, by using the following protocol: 

A support (rectangle of 40 mm x 70 mm and 
3 mm thick) of polyethylene foam that is adhesive on 



one of the faces, having a density of 33 kg/m 3 (sold 
under the name RE40X70EP3 from the company Joint 
Technique Lyonnais Ind) is preheated on a hotplate 
maintained at a temperature of 40°C in order for the 
surface of the support to be maintained at a 
temperature of 33°C ± 1°C. 

While leaving the support on the hotplate, 
the composition is applied «over the entire non-adhesive 
surface of the support, by spreading it using a fine 
brush to obtain a deposit of about 15 ym of the 
composition, and the support is then left to dry for 30 
minutes . 

After drying, the support is bonded via its 
adhesive face onto an anvil of diameter 20 mm and 
equipped with a screw pitch. The support/deposit 
assembly is then cut up using a punch 18 mm in 
diameter. The anvil is then screwed onto a press 
(Statif Manuel Imada SV-2 from the company Someco) 
equipped with a tensile testing machine (Imada DPS-20 
from the company Someco) . 

White photocopier paper of 80 g/tn 2 is placed 
on the bed of the press and the support /deposit 
assembly is then pressed on the paper at a pressure of 
2.5 kg for 30 seconds. After removing the 
support/deposit assembly, some of the deposit is 
transferred onto the paper. The colour of the deposit 
transferred onto the paper is then measured using a 



Minolta CR300 colorimeter, the colour being 
characterized by the L*, a*, b* colorimetric 
parameters. The colorimetric parameters L* 0 , a* 0 and b*o 
of the colour of the plain paper used is determined. 

The difference in colour AE1 between the 
colour of the deposit transferred relative to the 
colour of the plain paper is then determined by means 
of the following relationship. 

AE1 = V<L*-L 0 *) 2 +(a*-a 0 *) 2 +(b*-b 0 *^ 

Moreover, a total transfer reference is 
prepared by applying the composition directly onto a 
paper identical to the one used previously, at room 
temperature (25°C) , by spreading the composition using 
a fine brush and so as to obtain a deposit of about 15 
\im of the composition, and the deposit is then left to 
dry for 30 minutes at room temperature (25°C) . After 
drying, the colorimetric parameters L*' , a*' and b*' of 
the colour of the deposit placed on the paper, 
corresponding to the reference colour of total 
transfer, is measured directly* The colorimetric 
parameters L*' 0 , a*' 0 and b*' 0 of the colour of the 
plain paper used are determined. 

The difference in colour AE2 between the 
reference colour of total transfer relative to the 
colour of the plain paper is then determined by means 



of the following relationship. 



AE2 = yj{L* '-L 0 * ') 2 + (a* f -a 0 * f ) 2 + (b* f -b 0 * ') 2 

The transfer of the composition, expressed as 
a percentage, is equal to the ratio: 

100 x AE1/AE2 

The measurement is performed on 4 
supports in succession and the transfer value 
corresponds to the mean of the 4 measurements obtained 
with the 4 supports. 

The lipstick of Example 2 forms a film having 
a transfer of 18% ± 2%. 

Example 3 : 

A lipstick, not forming part of the 
invention, having the composition below was prepared: 
Block polymer of Example 1 at 50% by weight in 



isododecane 65 9 

Hydrogenated polyisobutylene (parleam oil) 27.8 g 

Octyldodecanol 0 . 9 g 

Phenyl silicone oil (Dow Corning 556C) 2.1 g 
Polyvinylpyrrolidone/eicosene copolymer 

(Antaron V220 from ISP) 1.2 g 

Pigments 3 9 



This lipstick, compared with the lipstick of 



Example 2, has a much lower content of non-volatile 
silicone oil (2.1% instead of 27.8%) and a much higher 
content of parleam oil (27.8% instead of 2.1%). 

The film obtained with this lipstick has a 
transfer resistance, measured according to the same 
protocol described in Example 2, of 54% ± 1%. This 
lipstick thus has poorer transfer-resistance properties 
than the lipstick of Example 2 according to the 
invention . 



1. Cosmetic composition comprising a block 
polymer and a cosmetically acceptable organic liquid 
medium containing a non-volatile liquid fatty phase, 
characterized in that: 

- the block polymer is a film-forming linear ethylenic 
polymer, and 

- the non-volatile liquid fatty phase comprises at 
least 30% by weight, relative to the total weight of 
the non-volatile liquid fatty phase, of non-volatile 

silicone oil. 

2. Composition according to Claim 1, 
characterized in that the block polymer is free of 
styrene . 

3. Composition according to Claim 1 or 2, 
characterized in that the block polymer is non- 

elastomeric. 

4 . Composition according to any one of the 
preceding claims, characterized in that the block 
polymer comprises at least one first block and at least 
one second block that have different glass transition 
temperatures (Tg) , the said first and second blocks 
being connected together via an intermediate block 
comprising at least one constituent monomer of the 
first block and at least one constituent monomer of the 
second block. 



5. Composition according to the preceding 
claim, characterized in that the first and second 
blocks are mutually incompatible. 

6. Composition according to any one of the 
preceding claims, characterized in that the block 
polymer has a polydispersity index I of greater than 2. 

7. Composition according to any one of 
Claims 4 to 6, characterized in that the first block of 
the block polymer is chosen from: 

a) a block with a Tg of greater than or equal to 40°C, 

b) a block with a Tg of less than or equal to 20°C, 

c) a block with a Tg of between 20 and 40°C, and 

the second block is chosen from a category a) , b) or c) 
different from the first block. 

8. Composition according to Claim 1 or 7, 
characterized in that the block polymer comprises at 
least one first block with a glass transition 
temperature (Tg) of greater than or equal to 40 °C and 
at least one second block with a glass transition 
temperature of less than or equal to 20°C. 

9. Composition according to the preceding 
claim, characterized in that the proportion of the 
first block ranges from 20% to 90%, better still from 
30% to 80% and even better still from 50% to 70% by 
weight of the polymer. 

10. Composition according to Claim 8 or 9, 
characterized in that the proportion of the second 



block with a Tg of less than or equal to 20°C ranges 
from 5% to 75%, better still from 15% to 50% and even 
better still from 25% to 45% by weight of the polymer. 

11. Composition according to Claim 7, 
characterized in that the block polymer comprises at 
least one first block with a glass transition 
temperature (Tg) of between 20 and 40°C and at least 
one second block with a .glass transition temperature of 
less than or equal to 20°C or a glass transition 
temperature of greater than or equal to 40 °C. 

12. Composition according to the preceding 
claim, characterized in that the proportion of the 
first block with a Tg of between 20 and 40°C ranges 
from 10% to 85%, better still from 30% to 80% and even 
better still from 50% to 70% by weight of the polymer. 

13. Composition according to Claim 11 or 12, 
characterized in that the second block has a Tg of 
greater than or equal to 40 °C. 

14. Composition according to any one of 
Claims 11 to 13, characterized in that the proportion 
of the second block with a Tg of greater than or equal 
to 40 °C ranges from 10% to 85%, preferably from 20% to 
70% and better still from 30% to 70% by weight of the 
polymer . 

15. Composition according to Claim 11 or 12, 
characterized in that the second block has a Tg of less 
than or equal to 20 °C. 



16. Composition according to one of Claims 7 
to 10 and 15, characterized in that the proportion of 
the block with a glass transition temperature of less 
than or equal to 20°C ranges from 20% to 90%, better 
still from 30% to 80% and even better still from 50% to 
70% by weight of the polymer. 

17. Composition according to any one of 
Claims 7 to 14, characterized in that the block with a 
Tg of greater than or equal to 40°C is totally or 
partially derived from one or more monomers whose 
homopolymer has a glass transition temperature of 
greater than or equal to 40 °C, especially a Tg ranging 
from 40 to 150 °C, preferably greater than or equal to 
50°C, especially ranging from 50°C to 120°C and 
preferably greater than or equal to 60 "C, especially 
ranging from 60°C to 120°C. 

18. Composition according to the preceding 
claim, characterized in that the block with a Tg of 
greater than or equal to 40 °C is a copolymer derived 
from monomers whose homopolymer has a glass transition 
temperature of greater than or equal to 40°C. 

19. Composition according to either of 
Claims 17 and 18, characterized in that the monomers 
whose homopolymer has a glass transition temperature o: 
greater than or equal to 40 °C are chosen from the 
following monomers: 

- methacrylates of formula CH 2 = C(CH 3 )-COORi 



in which Ri represents a linear or branched 
unsubstituted alkyl group containing from 1 to 4 carbon 
atoms, such as a methyl, ethyl, propyl or isobutyl 
group or Ri represents a C 4 to Ci 2 cycloalkyl group, 

- acrylates of formula CH 2 = CH-COOR 2 

in which R 2 represents a C 4 to C u cycloalkyl group such 
as isobornyl acrylate or a tert-butyl group, 

- (meth) acrylamides of formula: 



in which R 7 and R 8 , which may be identical or different, 
each represent a hydrogen atom or a linear or branched 
alkyl group of 1 to 12 carbon atoms, such as an 
n-butyl, t-butyl, isopropyl, isohexyl, isooctyl or 
isononyl group; or R 7 represents H and R e represents a 
1, l-dimethyl-3-oxobutyl group, and R' denotes H or 
methyl, 

- and mixtures thereof. 



Claims 17 to 19, characterized in that the monomers 
whose homopolymer has a glass transition temperature of 



methacrylate, isobutyl methacrylate and isobornyl 
(meth) acrylate, and mixtures thereof. 

21. Composition according to any one of 
Claims 7 to 17, 19 and 20, characterized in that the 




20. Composition according to any one of 



greater than or equal to 40 °C are chosen from methyl 



block with a Tg of greater than or equal to 40°C is a 
homopolymer . 

22. Composition according to any one of 
Claims 7 to 12, 15 and 16, characterized in that the 
block with a Tg of less than or equal to 20 °C is 
totally or partially derived from one or more monomers 
whose homopolymer has a glass transition temperature of 
less than or equal to 20°C, especially ranging from 
-100 to 20°C, preferably less than or equal to 15°C, 
especially ranging from -80 °C to 15 °C and 
preferentially less than or equal to 10°C, especially 
ranging from -50 °C to 0°C. 

23. Composition according to the preceding 
claim, characterized in that the monomers whose 
homopolymer has a glass transition temperature of less 
than or equal to 20°C are chosen from the following 
monomers : 

- acrylates of formula CH 2 = CHCOOR 3 , 

R 3 representing a linear or branched Ci to Ci 2 
unsubstituted alkyl group, with the exception of the 
tert-butyl group, in which one or more hetero atoms 
chosen from O, N and S is (are) optionally 
intercalated; 

- methacrylates of formula CH 2 = C (CH 3 ) -COOR 4 , 
R 4 representing a linear or branched C 6 to C12 
unsubstituted alkyl group, in which one or more hetero 
atoms chosen from 0, N and S is (are) optionally 



intercalated; 

- vinyl esters of formula R 5 ~CO-0-CH - CH 2 

in which R 5 represents a linear or branched C 4 to C12 
alkyl group, 

- C 4 to C12 alkyl vinyl ethers, such as methyl vinyl 
ether and ethyl vinyl ether; 

- N-(C 4 to C12) alkyl acrylarnides, such as N-octylacryl- 
amide, 

and mixtures thereof. 

24. Composition according to Claim 22 or 23, 
characterized in that the monomers whose homopolymer 
has a glass transition temperature of less than or 
equal to 20 °C are chosen from alkyl acrylates whose 
alkyl chain contains from 1 to 10 carbon atoms, with 
the exception of the tert-butyl group. 

25. Composition according to any one of 
Claims 7 to 12 and 15 to 24, characterized in that the 
block with a glass transition temperature of less than 
or equal to 20 °C is a homopolymer. 

26. Composition according to any one of 
Claims 7 and 11 to 25, characterized in that the block 
with a Tg of between 20 and 40°C is totally or 
partially derived from one or more monomers whose 
homopolymer has a glass transition temperature of 
between 20 and 40°C. 

27. Composition according to any one of 
Claims 7 and 11 to 26, characterized in that the block 



with a Tg of between 20 and 40 °C is a homopolymer of a 
monomer chosen from n-butyl methacrylate, cyclodecyl 
acrylate, neopentyl acrylate and isodecylacrylamide. 

28. Composition according to any one of 
Claims 7 and 11 to 27, characterized in that the block 
with a Tg of between 20 and 40 °C is a copolymer totally 
or partially derived from: 

- monomers whose homopolymer has a Tg of greater than 
or equal to 40°C, especially a Tg ranging from 40°C to 
150°C , preferably greater than or equal to 50°C, 
especially ranging from 50 to 120°C, and preferentially 
greater than or equal to 60 °C, especially ranging from 
60°C to 120°C, and 

- monomers whose homopolymer has a Tg of less than or 
equal to 20 °C, especially ranging from -100 to 20 °C, 
preferably less than or equal to 15°C, especially 
ranging from -80°C to 15°C, and preferentially less 
than or equal to 10 °C, for example ranging from -50 °C 
to 0°C- 

29. Composition according to any one of 
Claims 7, 11 to 26 and 28, characterized in that the 
block with a Tg of between 20 and 40°C is totally or 
partially derived from monomers chosen from methyl 
methacrylate, isobornyl (meth) acrylate, trif luoroethyl 
methacrylate, butyl acrylate and 2-ethylhexyl acrylate, 
and mixtures thereof. 

30. Composition according to any one of 



Claims 7 to 20, 22 to 24, 26, 28 and 29, characterized 
in that the first block and/or the second block 
comprise (s) at least one additional monomer. 

31. Composition according to the preceding 
claim, characterized in that the additional monomer is 
chosen from hydrophilic monomers, monomers containing 
ethylenic unsaturation comprising one or more silicon 
atoms, and mixtures « thereof . 

32, Composition according to Claim 30 or 31, 
characterized in that the additional monomer is chosen 
from: 

- ethylenically unsaturated monomers comprising at 
least one carboxylic or sulfonic acid function, 

- methacrylates of formula CH 2 = C(CH 3 )-COOR 6 

in which R 6 represents a linear or branched alkyl group 
containing from 1 to 4 carbon atoms, the said alkyl 
group being substituted with one or more substituents 
chosen from hydroxyl groups and halogen atoms, 

- methacrylates of formula CH 2 = C (CH 3 ) -COORg, 

R 9 representing a linear or branched C 6 to C 12 alkyl 
group in which one or more hetero atoms chosen from 0, 
N and S is (are) optionally intercalated, the said 
alkyl group being substituted with one or more 
substituents chosen from hydroxyl groups and halogen 
atoms; 

- acrylates of formula CH 2 = CHCOOR10, 

Rio representing a linear or branched Ci to C 12 alkyl 



group substituted with one or more substituents chosen 
from hydroxyl groups and halogen atoms, or Rio 
represents a d to C i2 alkyl-0-POE (polyoxyethylene) 
with repetition of the oxyethylene unit 5 to 30 times, 
or Rio represents a polyoxyethylenated group comprising 
from 5 to 30 ethylene oxide units; 

- ethylenically unsaturated monomers comprising at 
least one tertiary amine function, 
and mixtures thereof. 

33. Composition according to any one of 
Claims 30 to 32, characterized in that the additional 
monomer (s) is (are) chosen from acrylic acid, 
methacrylic acid and trif luoroethyl methacrylate, and 
mixtures thereof. 

34. Composition according to one of Claims 
30 to 33, characterized in that the additional 
monomer (s) represent (s) from 1% to 30% by weight 
relative to the total weight of the first and/or second 
blocks . 

35. Composition according to one of Claims 7 
to 34, characterized in that each of the first and 
second blocks comprises at least one monomer chosen 
from (meth) acrylic acid esters, and optionally at least 
one monomer chosen from (meth) acrylic acid, and 
mixtures thereof. 

36. Composition according to one of Claims 7 
to 35, characterized in that each of the first and 



second blocks is totally derived from at least one 
monomer chosen from (meth) acrylic acid esters, and 
optionally from at least one monomer chosen from 
(meth) acrylic acid, and mixtures thereof. 

37. Composition according to any one of the 
preceding claims, characterized in that the block 
polymer is free of styrene monomer. 

38. Composition according to one of the 
preceding claims, characterized in that the first and 
second blocks are such that the difference between the 
glass transition temperatures (Tg) of the first and 
second blocks is greater than 10 °C, preferably greater 
than 20 °C, preferentially greater than 30 °C and more 
preferentially greater than 40°C. 

39. Composition according to one of the 
preceding claims, characterized in that the 
intermediate block has a glass transition temperature 
that is between the glass transition temperatures of 
the first and second blocks. 

40. Composition according to one of the 
preceding claims, characterized in that the block 
polymer has a polydispersity index of greater than or 
equal to 2.5, preferably greater than or equal to 2.8 
and preferably between 2.8 and 6. 

41. Composition according to one of the 
preceding claims, characterized in that the block 
polymer has a weight-average mass (Mw) of less than or 



equal to 300 000, preferably ranging from 35 000 to 
200 000 and better still ranging from 45 000 to 
150 000. 

42. Composition according to one of the 
preceding claims, characterized in that the block 
polymer has a number -average mass (Mn) of less than or 
equal to 70 000, preferably ranging from 10 000 to 

60 000 and better still ranging from 12 000 to 50 000. 

43. Composition according to one of the 
preceding claims, characterized in that the block 
polymer is not soluble at an active material content of 
at least 1% by weight in water or in a mixture of water 
and of linear or branched lower monoalcohols containing 
from 2 to 5 carbon atoms, without pH modification, at 
room temperature (25 °C) . 

44. Composition according to any one of the 
preceding claims, characterized in that the block 
polymer is present in a content ranging from 0.1% to 
90% by weight, preferably ranging from 0.5% to 50% by 
weight and preferentially ranging from 0.5% to 30% by 
weight, relative to the total weight of the 
composition. 

45. Composition according to any one of the 
preceding claims, characterized in that the non- 
volatile silicone oil is chosen from non-volatile 
polydimethylsiloxanes (PDMSs) ; polydimethylsiloxanes 
comprising alkyl, alkoxy or phenyl groups, pendent or 



at the end of a silicone chain, these groups containing 
from 2 to 24 carbon atoms; phenyl silicones; 
polysiloxanes modified with fatty acids (especially of 
C 8 -C 2 o) / fatty alcohols (especially of C 8 -C 20 ) or 
polyoxyalkylenes (especially polyoxyethylene and/or 
polyoxypropylene) ; amino silicones; silicones 
containing hydroxyl groups; fluoro silicones comprising 
a fluoro group that is pendent or at the end of a 
silicone chain, containing from 1 to 12 carbon atoms, 
some or all of the hydrogens of which are replaced with 
fluorine atoms; and mixtures thereof. 

46. Composition according to any one of the 
preceding claims, characterized in that the non- 
volatile silicone oil is chosen from non-volatile 
phenyl silicone oils. 

47. Composition according to the preceding 
claim, characterized in that the non-volatile phenyl 
silicone oil is chosen from phenyl trimethicones, 
phenyl dimethicones, phenyl trimethylsiloxydiphenyl- 
siloxanes, diphenyl dimethicones and diphenylmethyl- 
diphenyltrisiloxanes, and mixtures thereof. 

48. Composition according to either of 
Claims 46 and 47, characterized in that the non- 
volatile phenyl silicone oil may be chosen from the 
phenyl silicones of formula (VI) below: 
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in which 

- Rl to RIO, independently of each other, are saturated 
or unsaturated, linear, cyclic or branched C1-C30 
hydrocarbon-based radicals, 

- in, n, p and q are, independently of each other, 
integers between 0 and 900, with the proviso that the 
sum "m+n+q" is other than 0. 

49. Composition according to the preceding 

claim, characterized in that: 

- the sum "m+n+q" is between 1 and 100, 

- the sum "m+n+p+q" is between 1 and 900 and better 
still between 1 and 800, 

- q is equal to 0 . 

50. Composition according to Claim 48 or 49, 
characterized in that the phenyl silicone oil of 
formula (VI) has a viscosity at 25°C of between 5 and 
1500 mrnVs (i.e. 5 to 1500 cSt) and preferably between 5 
and 1000 mmVs (i.e. 5 to 1000 cSt) . 

51. Composition according to Claim 4 6 or 47, 
characterized in that the non-volatile phenyl silicone 
oil is chosen from the phenyl silicones of formula 



(VII) below: 




in which: 

- Rl to R6, independently of each other, are saturated 
or unsaturated, linear, cyclic or branched C1-C30 
hydrocarbon-based radicals, 

- m, n and p are, independently of each other, integers 
between 0 and 100, with the proviso that the sum "n+m" 

is between 1 and 100. 

52. Composition according to the preceding 
claim, characterized in that Rl to R6, independently of 
each other, represent a linear or branched, saturated 
C1-C30 and especially C1-C12 hydrocarbon-based radical, 
and in particular a methyl, ethyl, propyl or butyl 
radical . 

53. Composition according to Claim 51 or 52, 
characterized in that Rl to R6 are identical and are a 

methyl radical. 

54. Composition according to any one of 
Claims 51 to 53, characterized in that m = 1 or 2 or 3, 
and/or n = 0 and/or p = 0 or 1. 

55. Composition according to the preceding 
claim, characterized in that the phenyl silicone oil 



has a weight-average molecular weight of between 500 
and 10 000. 

56. Composition according to any one of the 
preceding claims, characterized in that the non- 
volatile silicone oil is present in a content ranging 
from 30% to 95% by weight, preferably ranging from 40% 
to 85% by weight and preferentially ranging from 50% to 
80% by weight, relative to the total weight of the non- 
volatile liguid fatty phase. 

57. Composition according to any one of the 
preceding claims, characterized in that the non- 
volatile silicone oil is present in a content ranging 
from 0.1% to 70% by weight, preferably ranging from 1% 
to 50% by weight and preferentially ranging from 1% to 
30% by weight, relative to the total weight of the 

composition. 

58. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
non-silicone non-volatile oil. 

59. Composition according to the preceding 
claim, characterized in that the non-silicone non- 
volatile oil is chosen from liguid paraffin, squalane, 
hydrogenated polyisobutylene, perhydrosgualene, mink 
oil, turtle oil, soybean oil, sweet almond oil, beauty- 
leaf oil, palm oil, grape seed oil, sesame seed oil, 
maize oil, arara oil, rapeseed oil, sunflower oil, 
cotton seed oil, apricot oil, castor oil, avocado oil, 



jojoba oil, olive oil or cereal germ oil; isopropyl 
myristate, isopropyl palmitate, butyl stearate, hexyl 
laurate, diisopropyl adipate, isononyl isononanoate, 
2-ethylhexyl palmitate, 2-hexyldecyl laurate, 
2-octyldecyl palmitate, 2-octyldodecyl myristate or 
lactate, bis (2-ethylhexyl) succinate, diisostearyl 
malate, glyceryl or diglyceryl triisostearate, myristic 
acid, palmitic acid, stearic acid, behenic acid, oleic 
acid, linoleic acid, linolenic acid or isostearic acid; 
C16-C22 fatty alcohols; and mixtures thereof. 

60. Composition according to Claim 58 or 59, 
characterized in that the non-silicone non-volatile oil 
is present in a content ranging from 0.1% to 70% by 
weight, preferably ranging from 0.5% to 60% by weight 
and preferentially ranging from 1% to 50% by weight, 
relative to the total weight of the non-volatile liquid 

fatty phase. 

61. Composition according to any one of 
Claims 58 to 60, characterized in that the non-silicone 
non-volatile oil is present in a content ranging from 
0.1% to 60% by weight, preferably ranging from 0.5% to 
30% by weight and preferentially ranging from 1% to 20% 
by weight, relative to the total weight of the 
composition. 

62. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
volatile oil. 



63. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
volatile oil chosen from octamethylcyclotetrasiloxane, 
decamethylcyclopentasiloxane, dodecamethylcyclohexa- 
siloxane, heptamethylhexyltrisiloxane, heptamethyl- 
octyltrisiloxane, octamethyltrisiloxane, 
decamethyltetrasiloxane, isododecane, isodecane and 

isohexadecane . 

64. Composition according to Claim 62 or 63, 
characterized in that the volatile oil is present in a 
content ranging from 0.1% to 90% by weight, preferably 
ranging from 1% to 70% by weight and preferentially 
ranging from 5% to 50% by weight, relative to the total 
weight of the composition. 

65. Composition according to any one of the 
preceding claims, characterized in that it comprises at 
least one fatty substance that is solid at room 
temperature, chosen from waxes, pasty fatty substances 
and gums, and mixtures thereof. 

66. Composition according to any one of the 
preceding claims, characterized in that it contains 
from 0.1% to 50% by weight and preferably from 1% to 
30% by weight of waxes, relative to the total weight of 
the composition. 

67. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
dyestuf f . 



68. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
cosmetic ingredient chosen from additional film-forming 
polymers, vitamins, thickeners, trace elements, 
softeners, sequestering agents, fragrances, acidifying 
or basifying agents, preserving agents, sunscreens, 
surfactants, antioxidants, agents for preventing hair 
loss, antidandruff agents and propellants, or mixtures 
thereof . 

69. Cosmetic composition according to any 
one of the preceding claims, characterized in that it 
is in the form of a suspension, a dispersion, a 
solution, gel or an emulsion, especially an oil-in- 
water (O/W) , water-in-oil (W/0) or multiple (W/O/W or 
polyol/O/W or 0/W/O) emulsion, or in the form of a 
cream, a paste, a mousse, a vesicular dispersion 
especially of ionic or nonionic lipids, a two-phase or 
multi-phase lotion, a spray or a stick. 

70. Cosmetic composition according to any 
one of the preceding claims, characterized in that it 
is in anhydrous form. 

71. Cosmetic composition according to any 
one of the preceding claims, characterized in that it 
is a composition for making up or caring for keratin 
materials . 

72. Composition according to any one of the 
preceding claims, characterized in that the composition 



is a lip makeup product. 

73. Cosmetic assembly comprising: 

a) a container delimiting at least one compartment, the 
said container being closed by a closing member; and 

b) a composition placed inside the said compartment, 
the composition being in accordance with any one of the 

preceding claims . 

74. Cosmetic assembly according to. Claim 73, 
characterized in that the container is at least 
partially formed from at least one thermoplastic 
material . 

75. Cosmetic assembly according to Claim 73, 
characterized in that the container is at least 
partially formed from at least one non-thermoplastic 
material, especially glass or metal. 

76. Assembly according to any one of Claims 
73 to 75, characterized in that, in the closed position 
of the container, the closing member is screwed onto 

the container. 

77. Assembly according to any one of Claims 
73 to 75, characterized in that, in the closed position 
of the container, the closing member is coupled to the 
container other than by screwing, especially by click- 
fastening, bonding or welding. 

78. Assembly according to any one of Claims 
73 to 77, characterized in that the composition is 
substantially at atmospheric pressure inside the 



compartment . 

79. Assembly according to any one of Claims 
73 to 77, characterized in that the composition is 
pressurized inside the container. 

80. Cosmetic process for making up or caring 
for keratin materials, comprising the application to 
the keratin materials of a cosmetic composition of the 
cosmetic composition according to one of Claims 1 to 
72. 

81. Use of a composition according to one of 
Claims 1 to 72, to obtain a deposit on keratin 
materials, in particular on the skin or the lips, which 
has transfer-resistance properties and which is 

comfortable over time. 

82. Use, in a cosmetic composition 
comprising a cosmetically acceptable organic liquid 
medium containing a non-volatile liquid fatty phase, 

- of a film-forming linear block ethylenic polymer, and 

- of a non-volatile silicone oil present in a content 
of at least 30% by weight, relative to the total weight 
of the non-volatile liquid fatty phase, 

to obtain a deposit on keratin materials, in particular 
on the skin or the lips, which has transfer-resistance 
properties and which is comfortable over time. 



1 Abstract 



The invention relates to a cosmetic 
composition comprising a cosmetically acceptable 
organic liquid medium, a non-volatile silicone oil and 
a film- forming block ethylenic polymer. 

Application to making up keratin materials, 
especially the skin. 

2 Representative Drawing 
None 



